ELECTR’b\u C*F NFORVATI ON' Al D
el ectronic information ‘aid.
whi ch can be used to assi st
rel ati onshi ps

provi-de an aural or visual

rel ati onshi p between integers.

bet ween a series of

Thi s

qi01475-7 1f0s
invention rel ates to an

In particular the gewiee

in the display and|c
i ndi vi dual

reproduction of a
The i ntegers nay

L0.

lgpLeth *aff%ﬁbﬁﬁ?ﬁég S

Q wrigtiom gragas c‘r'r -dgpaged .. XK.
@1afm@) i nt paged - g;ynd)o@pquh

@Dmnngg paged ...%.. to paged ...%....

[] Abstract  :paged....... to paged ..........

DATE OF RECEIPT ...cccovviviiirinrnieeeee.

WO 94720950 PCT/NZ94/00020

ELECTRONIC INFORMATION AID

This invention relates to an electronic information aid. In particular the device
relates to an aid which can be used to assist in the display and calculation of the relationships
between a series of individual integers and which can provide an aural or visual reproduction
of a specific integer and/or the relationship between integers. The integers may comprise

alphabeﬁc;él and/or numerical indicia or they may comprise a series of visual and/or avral indicia

or a combination of any one or more of the integers.
Technical Field

In a highly preferred form, the invention relates to a device which can be used
to assist in the calculation of various forms of musical scales and which can display the scales
in all keys simultaneously and which can provide an aural reproduction of a selected musical
note or a series of notes or a chord of musical notes of the calculated scales One form of
device which will provide a visual.reproduction of the relationship between musical notes-is
described in United States Patent Specification 4,134,326. Such a device had a number of
annular rings rotatably mounted on an axle. The names of the notes of the musical scale were

-+ printed on the peripheral surface of each ring so that when the rings are appropriately aligned,
musical relationships can be determined. The primary purpose of this prior art device is to

- assist in the transposition of chords. To use the device, the key or tonic note for a particular
chord is selected on a particular ring and each successive ring is aligned with the other notes
on the chord. The ;ings are -then locked in place and the rings rotated as a unit so the

corresponding type of chord of another key can be read off the device with the assistance of a

moveable viewing screen.
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aIphaBetich and/or numerical indicia or they may conprise a series of
visual and/or aural indicia or a conbination of any one or nore of the

i ntegers. Technical Field In a highly preferred form
the invention relates to a device which can be used to assist in the

cal cul ation of various forns of nusical scales and which can display the
scales in all keys sinultaneously and which can provide an aural
reproduction of a selected nusical note or a series of notes or a chord of
nmusi cal notes of the calculated scales. One formof device which wll

provi-de a visual production of the relationship betweep~fRimismmbe NOtES is
descri bed i ﬁ&q\ﬁﬂ%‘g States Patent Specification 4,134,326. Such a device

had a nunber mtker@Wtar rings rotatably nounted on an axle. The nanes of
the notes of the nusical scale were

In British Patent Specification 2119154A there is described a musical scale indicator
having two faces. One face the obverse face and is comprised of eight concentric circles which
overlap each other. The circles are divided into twelve segments of each size and each segment
is marked with the name of a note or notes. The second face, the reverse face has a window
through which a number corresponding to the name of the note on the obverse face can be

viewed.

United States Patent Specification 4961362 describes a device which can be used
to calculate the chord and key construction for a musical composition. This device uses a fixed
wheel which has a number of segrﬁents which contain indicia. Specific segments can be viewed
through a window in a window mask which is placed over the wheel. The device also includes
a base which extends radially from the wheel and which carries additional indicia which include

chord indications. Certain of these chord indications are assigned specific colours.

In European application WO 93/25995 there is described a music teaching aid

~ consisting of a plurality of reference rings each of which is movable independently but
. maintained in a predetermined spatial relationship thh a reference ring or rings contiguous
thereto. FEach of the reference rings has a plurality of segments which are individually-

identifiable such that when segments of the reference rings are aligned in accordance with a

predetermined coding system, corresponding segments of each successive ring will represent the
notes of a non-chromatic scale. The segments are identified by a coding which consisted in
specific colours or raﬁge of colours on the surface of the reference rings. In a modification of

that invention, the distinguishing features on the segments were formed by inscribing indicia on
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the reference ring which either consisted of or incorporated colours to indicate a particular scale

or scales of notes.

It is an object of the present invention to provide an electronic device to assist in

the calculation and display of information and to demonstrate the interrelation of that

information.
iscl f the Invention

Accordingly one form of the invention may be said to comprise an electronic
information aid comprising;
a piurality of reference rings each of which is independently movable and maintained in
a predetermined spatial relationship, each reference ring having a plurality of segments each of
. which is identifiable by a predetermined coding system; and
an active strip; '
characterised in that when selected segments of the reference rings are aligned in accordance
with the predetermined coding system into the active strip, the aligned segments will represent
a predetermined relationship between the segments and wherein one or more of the segments

in the active strip can be activated to initiate a visual or audible response.

The device will include a requisite number of reference rings to enable the
relationship between the various integers to be displayed. If the device is to be utilised to
display the calculation of various forms of musical scales, the device will preferably include
seven reference rings, but the number of rings can be varied depending upon the type of scales

displayed. In addition to the reference rings, the device to assist in the calculation of music
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-2- *Back® ound Art In British Patent Specification 2119154A
there'is described a nusical scale indicator having two faces. One face -
t he obverse face and is conprised of eight concentric circles which
overlap each other. The circles are divided into twelve segnents of each
si ze and each segnent is marked with the nane of a note or notes. The
second face, the reverse face has a wi ndow through which a nunber
corresponding to the nane of the note on the obverse face can be viewed.

United States Patent SpeC|f|cat|on 4961362 descri bes a device which can be
used

WO 94/20950 PCT/NZ%4/00020

scales can include a further ring or rings that may display note time values, in particular whole
notes, half notes, quarter notes, eighth notes, sixteenth notes, and thxrty second notes eic. The
rings may also display the corresponding rest values, that is whole note rests, half note rests,
quarter note rests, eighth note rests, sixteenth note rests and thirty second note rests etc either
on the same ring or on an additional ring or rings. Alternatively means can be employed so that

thythms can be programmed by tapping the segments at the tempo required.

In a yet further modification of the invention the device may include a reference
ring that may display musical chord qualities, such as 6ths, 7ths, 9ths, 135 triads, 351 triads,

513 triads, intervals and inversions of the above.

In yet another modification, the device may include a memory capable of storing
the selected information for later reproduction, either directly from the device or through

another medium such as a computer processor.

In yet another modification, the device may include means fo generate successive
repetitive pulse capable of being reproduced as an audible signal and thereby to act as a
metronome. Such a modification would preferably include means to vary the delay between
successive pulses thhm a predetennmed range. In a variation of this modification, the
metronome can also act as a time controller for all stored compositions and for the tempos for

all modes of operation.

Preferably -each reference ring is coaxial to each successive reference ring and

each ring is independently mounted on a cylindrical housing.
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to caf culafe the chord and key construction for a nusical conposition. This
devi ce uses a fixed wheel which has a nunber of segnents which contain )
i ndicia. Specific segnments can be viewed through a window in a wi ndow mask
which is placed over the wheel. The device also includes a base which
extends radially fromthe wheel and which carries additional indicia which
I ncl ude chord indications. Certain of these chord indications are assigned
speci fic col ours. ' I n European application WD 93/ 25995
there is described a nusic teaching aid consisting of a plurality of

reference rip h of which is novabl e independently b ' ined in a
predeterniné39§ﬁ§§§al relationship with a reference ring HNg?hgéﬁ

contiguous thereto. bagdandf m BRlidgely Rk BfebrisésURrET predBtbrrfiml ichluref
segnents which are individually identifiable such that when segnents of

the reference rings are aligned in accordance with a predetermn ned coding

“system correspondi ng segnents of each successive ring will represent the
Preferably each reference ring is coaxial with each other reference ring and are

mounted on a housing which may be of a disc shape, a cone shape or a barrel shape or other

shape cap'able of displaying and maintaining each reference ring in the correct spatial

relationship with the remainder of the reference rings.

Preferably the coding system is such that it will stimulate a number of senses

simultaneously while accessing the information.
Bri iption of the

A preferred form of the invention will now be described with the aid of the

accompanying drawings wherein:

Fig 1 is a view of one preferred form of the devxce

Fig 2 is a cross sectional view of part of the device shown in Fig 1.

Fig 3 is a block diagrammatic view of one form of electrical circuitry that
operates the device shown in Fig 1. :

Fig 4 is a simplified flow diagram of the initiaiization stage of a software program’
suitable for use with a device such as that illustrated in Fig 1.

Fig § is a software flow diagram of a mode test program.:

Fig 6 is a software flow diagram of a sequence play mode program.

Fig 7 is .a software flow diagram of a chord play hode program.

Figs 8 and 8 (ctd) is a software flow diagram of a play mode program.
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nopes'of a non-chromatic scale. The segments are identified by a coding
whi ch consisted in specific colours or range of colours on the surface of
the reference rings. In a nodificati.on of that invention, the
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Fig 9 is a software flow diagram of a switch reading program.

Modes of Carrying out the Invention

Referring to the drawings and in particﬁlar Figure 1, the device includes a
housing 20 on which a plurality of reference rings 23a, 23b, 23c, 23d, 23e, 23f and 23g are
mounted. As shown in this Figure, seven reference rings are utilised. This is the preferred
number of reference rings that would be utilised when the device is to demonstrate a musical

scale. The number of reference rings can be varied.

One form of the housing comprises a plurality of cylindrical sleeves 20a, with the
numb'er of sleeves corresponding to the number of reference rings. Each sleeve 20a includes
an external annular land 20b and an internal annular land 20c so that successive sleeves can be
stacked co-axially and maintained in the stacked condition by the external annuiar land of one
sleeve engaging with the internal annular land of the contiguous sleeve. Each sleeve 20a also
includes an annular flange 20d which projects radially from the sleeve and forms an annular
spacer element. As can be seen from Fig 2, each reference ring 23a - 23g comprises a sleeve,
the inside diameter of which is a neat.fit over the outside periphery of the respective sleeve 20a

50 it can be freely rotatable thereon. In its assembled condition, the sleeves 20a are suitably
clamped together to form the main part of the housing 20a and in such a condition each -
reference ring will be freely rotatable on its respective sleeve and independently rotatable of the

remainder of the reference rings.

The peripheral surface of each reference ring 23a - 23g is divided into segments

28 each of which displays a specific indicia. Depending upen the form of the device, the
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It is an iject of the present invention to aneliorate one or nore

di sadvantages of the prior art. According to one.aspect of the
present invention there is provided an electronic information aid
conprising; a plurality of reference rings each of which is independently
novabl e and maintained in a predeterm ned spatial relationship, each
reference ring having a plurality of segments each of which is
identifiable by a predeterm ned coding system and an active strip;
characterised in that when selected segments of the reference rings are
aligned in accordance with the predeterm ned coding systeminto the active

strip, the akbonmssosegments will represent a predeterm nggrp@dfhignshi p
bet ween the segnents and wherein one or nore of the segnents In the active

strip can bavsbsriaf gesments avill vy itp guableeaghi refepincmringtodingiide a eonpletesstor or

i il | ude a_requisite nunber of reference rings to enable the
The device Vsmectors otn tie umformatirm tﬂat is to be displayed. For instance, if the device igs] to be used to

demonstrate musical scales, then the reference ring will include twelve segments 28 and the

indicia on each segment will represent a note of the chromatic scale.

Each segment 28 displays a code which may be visual and/or tactile. In a highly
preferred form the code may be composed of a particular identifying colour which is preferably
taken from the colour of the rainbow. While it is preferred the colours be prismatic, this is not
essent:al The essential requirement is that the codes are chosen to identify the integers of the
information to be displayed. As an example,' if the device is to be used to q:monstatc a
musical scale, then the scales and the notes are assigned specific colours which wﬂl define an
inter-relationship with the manner in which notes change. Dependent upon the fofm of coding
adopted, the coding can comprise a border within the segment, or a border within the segment
with the remainder of the segment being composed of the same or different coding and the
character representing the particular tone may consist of a contrasting colour, a neutral colour,
no colour or a combination of colours and/or a neutral colour and or no colour. Tn another form
the ségment can be composed completely of colour in which the character representing the
particular tone may consist of a contrasting colour, a neutral colour or no colour or a

combination of colours and/or a neutral colour and/or no-colour.

In another form of the invention, each segment can be identified by means other
than or combined with colours. Typical examples of other forms of coding would be the use
of lights so the segments incorporate a pattern or pattern of lights. In yet another form the

coding can consist for instance of dot patterns such as is used in the Braille system. In a yet
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rel ati onshi p between the various integers to be displayed. If the device is
to be utilised to display the calculation of various fornms of nusical
scal es, "the device will preferably include seven reference rings, but the -
nunber of rings can be varied depending upon the type of scales displayed.
in addition to the reference rings, the device to assist in the

cal cul ation of nusic -4-

scal es can include a further ring or rings that may display note tine
val ues, in particular whole

WO 94/20950 ' PCT/NZ94/00020
further form, the identification means can be a series of numbers which can be individually

coded in accordance with the predetermined coding system to represent the indicia.

Each segment 28 is formed so it can be activated to produce a visual or audible
response which corresponds to the character displayed on the segment. Various methods of
activating or initiating the response can be utilised such as by using keys in the form of press

buttons, touch sensitive surfaces, proximity devices and other means as are known in the art.

In a highly preferred form, each segment 28 is formed into a key which is a push
button switch so that when the segment is pressed, the switch will be capable of making or

effecting an electrical contact to enable the initiation of the audible or visual response.

In the embodiment shown in Fig 1, wherein the device has been adapted to
demonstrate the relationship between the various notes of a musical scale, the reference rings
have been rotated to a position whereby the notes comprising the D Major scale are displayed
in a line parallel with the longitudinal axis of the device. Each segment in this scale includes

the same prismatic colour of the rainbow.

Fig 2 illustrates one form of a push button key construction which is particularly

suitable for the device indicated in Fig 1. As shown in this Figure, a segment 28 includes a

| key 29 which may be suitably constructed from a plastics material or the like as is known in the
art. The key 29 is in the form of a button and is housed within a recess 30 formed in the

reference ring 23a with the recess _30 being so formed that the key 29 can have limited radial

movement within the recess 30. This movement is obtained by the combination of a pin 32

projecting from the base 30;'«1 of the recess so as to project substantially mdialiy within the recess
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notes, half notes, quarter notes, eighth notes, sixteenth notes, and thirty
second notes etc. The rings may al so display the correspondi ng rest

val ues, that is whole note rests, half note rests, quarter note rests,
eighth note rests, sixteenth note rests and thirty second note rests etc
either on the sane ring or on an additional ring or rings. Alternatively
means can be enployed so that rhythns can be programred by tapping the
segnents at the tenpo required. In a yet further

nodi fication of the invention the device may include a reference ring that
may di splay nusical chord qualities, such as 6ths, 7ths, 9ths, 135 tri ads,
351 triads, Wwb3larmwsoads, intervals and I nversions of the oowAN@94/00020

I'n yet anot her nodi fication, the deV| i ncl ude a abl e

Sttty he el Be ket PERiES Pt IR B ot AL O SR ERLRR e |y
fromthe devi tﬁe Orprgjects sogme key 29 may have a reciprocating movement on the pin 32. Suitable
spring means such as the coil spring 33 which is in compression and which is positioned around

the pin 32 is provided so the key 29 will be urged towards its most radially outward position.

The key 29 may also include an annular flange 29a which will contact the
shoulder 30b projecting radially inwardly from the wall of the recess 30 to limit the outward

movement of the key.

Means (not shown in the drawings) are provided so that when the key 29 is
pressed, this forms an electrical switch which will enable initiation of a software program to

produce an aundible and/or visual response corresponding to the segment selected and to the

mode selected.

Various forms of keys capable of forming an electrical svﬁtch for activating or
initiating a tone or tones can be utilized and the construction jllustrated in Fig 2 is merely one
indication of one of the many different methods which can be utilized for the present invention.
The essential requirement is that by pressing or touching the segment, the generation of an
audible or visual response corresponding to the indicia on the face of the segment will be
initiated. Consequently the key can operate as an electrical/mechanical switch or a part |

electrical/electronic or a purely electronic switch as will be known in the art.

Preferably but not necessarily the device may also include additional features such
as an on/off power switch indicated at 40, a mode select switch indicated at 41, a signal

volume control indicated at 42 and an audio or radio frequency output jack such as indicated at

A
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anot her nedi um such as a conputer processor. . In yet

anot her

nodi fi cati on,

repetitive pul se capabl e of being reproduced as an audi bl e signal and
thereby to act as a «nmetrononme. Such a nodification would preferably
I nclude nmeans to vary the delay between successive pulses within a

predetermned range. In a variation of this nodification, the netronone
‘can also act as a tinme controller for all stored conmpositions and for the

tenpos for

all nodes of operation. Preferably each

reference ring is coaxial to each successive reference ring and each
‘I's i ndependenwbdyarrwmsont ed on a cylindrical housing. PCT/NZ94/00020

43. The device also preferably includes an indicator light 45 which may be suitably connected
with the electrical circuitry so that when a series of segments are correctly aligned as will be

hereinafter described, the indicator light will glow.

A registration indicator 50 is also preferably provided to give wsual indication
of the manner in which the segments on successive reference rings must be aligned to produce
the desired results, When all segments on the reference rings are correctly aligned between the
registr;ﬁo.n indicator 50 they then occupy and form an active strip and each segment can then
operate as an active switch. In a modification of the invention and for specific purposes, the
dcvicée can be constructed so that more than one active strip can be utilised. It is also

contemplated that the active strip could be widened and a suitable holder or cage included.

The following illustrates one of the preferred arrangements for identifying the
characters on the reference rings when the device has been adapted to demonstrate the

relationship of the notes of a musical scale.

Starting from the character referenced 60 on the reference ring 23a and which

represents the note 60, and moving around the reference ring from left to right, each diatonic

appear in a rainbow. Hence, the segment containing the character C appears red, the segment
containing the character D appears orange, the segment containing the character E appears
yellow, the segment containing the character F appears green, the segment containing the
character G appears biue, the segment containing the character A appears indigo and the

segment containing the character B appears violet. This form of coding will initiate a coding

system that will enable the user to identify the notes in any major scale without any prior

-10-
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- 5- : Preferably the coding system conprises a series of
predetern1ned col ours. Preferably each reference ring is
coaxi al with each other reference ring and are nounted on a housing which’
may be of a disc shape, a cone shape or a barrel shape or other shape

i capabl e of displaying and nmaintaining each reference ring in the correct
spatial relationship with the remainder of the reference rings.

WO 94/20950 ' PCT/NZ94/00020

musical knowledge. When all the orange segments are aligned vertically, the device will display

all the notes in the D major scale.

Whilst still moving along the reference ring 23a horizontally, the chromatic notes
that fall between the diatonic notes of the C scale, being notes that are the first or tonic note of
a major scale, receive an intermediate colour. For example, Eb on the reference ring would
appear a flatter tone of yellow, enabling it to be identified as a scale in its own right, whilst also

demonstrating it to be of a flatter tone both visnally and aurally than the following note E.

In the case of major scales that are enharmonic equivalents, that is scales that are
identical in musical pitch but can be written two different ways (i.e. C# & Db), two

intermediate colours are adopted i.e. C# is ascribed a brighter shade of red whilst Db is ascribed

a flatter shade of orange.

There are three enharmonic major scales on the device, they are the B Major
scale also known as the Cb Major scale, the C# Major scale also known as the Db Major scale

and the F# Major scale also known as the Gb Major scale.

The other notes that appear on the reference ring in triangular segments 61 are
not coloured but appear white are A#, D# and G#. These notes are not coloured as they do not'

form the tonic or basis for an accepted major scale.

Major scales must always follow alphabetically, so as such where an enharmonic

note appears in a scale the note that is in correct alphabetical sequence is the one coloured to
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match the scale. For example, in the F Major scale Bb appears green and its enharmonic

equivalent. A# is white, indicating that Bb is the correct name for that note in that scale.

In an alternative form the A# could appear as a brighter shade of yellow, still
indicating that it is not the correct note name for the F major scale, while still demonstrating
that it is higher in all respects, that is prismatically, alphabetically and eventually aurally to the
note A directly to the left of the note F. This alternative form can be utilised for all the
enharmonic notes that currently appear on the device as shown in the drawings in white

triangular segments.

. The triangular segmentation on the device is highly relevant. Using the
enharmonic equivalent C#/Db scale as an example it will be appafent that the upper triangular
segment contains the C# and as such demonstrates that it is higher in all respects to the
preceding C, not only alphabetically but prismatically and in the presently descriﬁed version of
the device, aurally. Consequently its enharmonic equivalent Db, appears in the lower triangular
segment demonstrating that it is lower in all respects to the following D. This becomes even
more significant with the acquisition of further musical knowledge, i.e. the device helps the user

to identify those scales which are considered the flat scales (the scales which incorporate flat

" notes) and the sharp scales (those scales which incorporate sharp notes).

By utilising the reference rings in conjunction with a predetermined coding
system, it is possible to provide a device that will maintain symmetry of form and the coding
system will maintain accessibility by the user because the user will be able quickly to identify

the relationship of the integers by the coding system.
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operate_sth'e device shown in Fig 1. : Fig 4is asinplified
flow diagramof the initialization stage of a software program

suitable for use with a device such as that illustrated in Fig 1.

Fig 5is a software flow di agram of a node test program

Fig 6 is a software flow diagram of a sequence play node program

Fig 7 is a software fl ow di agram of a chord play node program

Figs 8 and 8 (ctd) is a software flow diagram of a play node program

WO 94/20950 PCT/NZ94/00020

In another form of the invention the coding syst'em comprises a tactile system
which would be of particular benefit to the sight impaired user. One such tactile system is the
utilisation of patterns of dots as used by the Braille method. A tactile system will employ the
same logic as that described for the colour coding. An example of the tactile system when the
device is adapted to demonstrate the relationship of the notes of a musical scale is by using the
C major scale as it appears vertically, _the notes C D EF G A B would receive their
corresponding Braille characters in accordance with the Braille system. Included in each
segment, there is preferably a further Braille character indicating the scale to which the note is
diatonic. For example, the segment conmmng the note D on the reference ring 23b would
contain a Braille symbol for the note D and a srﬁaller Brajlle symbol for the letter c,
demonstrating that it is the note D diatonic to the C major scale. Consequently the same logic

can be utilised for coding under this system as for the colour coding system.

eneral ription of ion of
When the device is powered up by moving the on/off switch 40 to its on position,
the system goes through an initialisation phase then into an idle state. The initialisation phase
will configure a port for communication with the analog interface for initialising the visual or
aural response, and for loading the tables which are used to convert the values to pitch
information. Whilé m its idle #tafe, an.idle loop samﬁles the mode select switch and @PICS

the active switches at predetermined timed intervals.

If the mode select switch 41 indicates a play mode, the program immediately

branches to the play mode, regardless of the state of the active switches.
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-6- . . Fig 9 is a software fl ow diagramof a switch readi ng
program Mbdes of Carrying out the Invention Referring
to the drawings and in particular Figure 1, the device includes a housing
20 on which a plurality of reference rings 23a, 23b, 23c, 23d, 23e, 23f and
23g are nounted. As shown in this Figure, seven reference rings are
utilised. This is the preferred nunber of reference rings that woul d be
utilised when the device is to denonstrate a mnusical scale. The nunber of
reference rings can be varied.

WO 94720950 ' ' PCT/NZ94/00020

If the mode switch is not in a play mode the active switches are read. When a
key of an active switch is pressed, the software then branches to the appropriate chord or

sequence modes as determined by the mode select switch 41.

‘When the device is configured to demonstrate the relationship of the notes of a
musical scale, three modes of operation are employed, these being respectively, the Chordal,

Sequence and Play mode.

In chordal mode the notes selected on reference rings 23a, 23c and 23e are
selecteﬁ to play a triad sequence. The notes are first played in sequence for approximately one
second each, then all three notes are played together for approximately one second. The length
of time of sounding the notes is preferably one second but this time can be varied as will be

understood by those skilled in the at.

The notes sounded in the trial sequence are formed from notes within the

sounding octave defined by the reference ring 23a, that is if the key displaying the character C
on the reference ring 23a is pressed, the other two notes played will be in the range C to the
next higher B. Playing of the triad sequence is initiated by pressing the key on the reference
ring containing the desired character when it is in the active slnp 'I‘hrs causes the reference

. 1ings 23a, 23c and 23e to be read. The program then branches to the chord playing routines
to play the triad sequence. When complete, the program returns to the idle routine where it
checks the mode select switch and then checks whether any active switches have been pressed.

The software can be adapted to play more than three note chords.
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One form of the housing conprises a plurality of cylindrical sleeves 20a,
with the - nunber of sleeves corresponding to the nunber of reference rings.
Each sl eeve 20a includes an external annular |and 20b and an i nternal
annul ar | and 20c so that successive sleeves can be stacked co-axially and
mai ntai ned in the stacked condition by the external annular |and of one

sl eeve engaging with the internal annular |and of the contiguous sleeve.
Each sl eeve 20a also includes an annul ar flange 20d which projects
radially fromthe sleeve and fornms an annul ar spacer elenent. As can be
seen fromFig 2, each reference ring 23a - 23g conprises a sleeve, the

~inside di anew94gggsd/m| ch is a neat fit over the outside pgfipph&baczof the
respective sleeve 20a so it can be freely rotatable thereon. In its

assenbl ed conghgtdncmModene sl eeves 20a are suitably clanped together to form
the main part of the housing 20a and in such a condition each reference

ring wll be freely rotatable on its respective sleeve and i ndependently

rotatabl e of the
The sequence mode is effectively a scale and mode playing mode. Starting from

a root note which in this example is the character displayed on the active switch on the reference
ring 23a, the device will play the notes in descending order on the active strip to deliver a series
of notes in ascending musical order. The notes that are played are determined by the order of

the notes on the active strip of the remainder of the reference rings 23b through 23g.

The purpose of this mode is to play a musical scale starting from the active switch
on reference ring 23a which forms the root note. Consequently the playable notes are the octave
starting at reference ring 23a. To complete a scale the 8th note is derived from the note selected

by the active switch on the reference ring 23a but is played one octave higher.

In the sequence mode and using the C major scale as an example, by pressing the
note C on the reference ring 23a, the device will play C Ionian mode or C major scale. If the
first note pressed is the character D on the reference ring 23b, the device will play D Dorian
mode and resolve to D one 6cmve higher. Consequently depending upon which active key is

first pressed, the device will play all the modes Jonian through to Locrian.

| The sequence mode is activated by appropriate selection of the mode select switch.
41. The reference rings are next rotated so the notes that are to be played are all aligned on the
active strip. Sequence playing occurs when the active switch on ring 23a is depressed. At this
point the active switches of all seven reference rings are scanned. The software then branches
to the sequence play!ing routine and plays the seven notes selected by the active M@u on the

reference rings in sé_quencc each for one second then plays the eighth note for one second. At
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remai nder of the reference rings. The peripheral surface
of each reference ring 23a - 23g is divided into segnents 28 each of which
di spl ays a specific indicia. Depending upon the formof the device, the
nunber of segnents will vary to enable each reference ring to include a
conpl ete sector or

WO 94/20950 PCT/NZ94/00020

the end of the sequence the program retumns to the idle state where it checks the mode select
switch 41 and also checks whether any active mtchcs on any of the reference rings have been
pressed. .

Whenever a sequence has been played, any of the reference rings can be rotated
to form a new sequence. The new sequence will be pl;yed whepever the active switch on the

reference ring 23a is pressed.

‘Whenever a scale or mode has been played, any of the reference rings can be
rotated to bring different characters into alignment on the active strip to form a new sequence.

The new sequence will be played when the active switch on the reference ring 23a is pressed.

Play Mode

In the play mode the device acts as a keyboard. Whenever any active switch is
pressed a note will be sounded for however long that switch is pressed. More than one active
switch can be pressed at once to allow chords to be played. The play mode is selected by
shifting the mode select switch 41 to play mode. Before this is done however all reference rings

must be properly aligned.

” Wﬁen all icﬁve swm:hes are ?roperly ahgned .o.xi.t‘he active stﬁp the md1cator light
45 will glow. In a modification of the invention, means can also be prbvided whereby-
alignment of the switches in the active strip can be facilitated by providing means to exhibit
tactile indication when all the switches have been properly aligned on the active stnp Such
tactile indication means can be formed by any suitable mechanical or electro/mechanical

arrangement as will be apparent to those skilled in the art.
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sectors of the information that is to be displayed. For instance, if the
device is to be used to denonstrate nusical scales, then the reference
ring wll include twelve segnents 28 and the i ndi ci a on each segment will
represent a note of the chromatic scale. Each segment 28
di spl ays a code which may be visual and/or tactile. 'In a highly preferred
formthe code nmay be conposed of a particular identifying colour which is
preferably taken fromthe colour of the rainbow Wile it is preferred the
colours be prismatic, this i.s not essential. The essential requirenment is
that the codes are chosen to'identify the integers of the information to

be di spl ayed exanple, if the device is to be used ﬂﬁﬂ? jrate a
nmusi cal scale(ﬁfﬁgﬁ’the scal es and the notes are assignedgg%ecr @g col ours

which will define an whinhe pig) MbdeGisiabi sidipRovidee allle Btive switchkl 22d promirg s
change. Dependent .upon the form of coding -adopted, the coding can conprise
a border w t halignédiéh the gative strippall aavhone&mnce/mﬁghpdmwﬂrs fgdre Mhe active switch on
reference ring 23a is treated as the root note of an ascending octave. The other six reference
rings are pitched to be within that octave that is any note lower in pitch than the root note is

automatically raised an octave. Any active switch which is depressed will now sound a note

within this octave.

To increase the playable pitch range, any of the reference rings 23b through 23g
can be rotated to raise or lower the played pitch by a range of two octaves either side of the
octave selected by the reference ring 23a. The audible range obtainable will depend upon the
capabilities of the hardware to reproduce the frequencies. Consequently greater octave spans

are achievable depending on the hafdware used.

If the reference ring 23a is rotated to a new position then the play mode may be
reselected by moving the mode select switch 41 to either of the modes then back to the play
mode. This enables the program to re-read all of the reference ring positions to form a new
octave based on the active switch on the reference ring 23a. 'Whenever a note is not being
sounded, the play mode checks the posmon of the mode select switch 41 and will change to the
new mode if it has been selected

More Detailed Operation
The flow diagram shown in Figs 5 through 9 illustrate a detailed description of
the operation of the software for this particular implementation of the device and the reading of

the relative position of the active switches on the reference rings will now be described:
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with the renmai nder of the segnent being conposed of the sanme or different
coding and-the <character representing the particular tone may consist of a
contrasting colour, a neutral colour, no colour or a conbination of
colours and/or a neutral colour and or no colour. In another form the
segnent can be conposed conpletely of colour in which the character
representing the particular tone nmay consist of a contrasting colour, a
neutral col our or no col our or a conbi nation of colours and/or a neutral
col our and/or no col our. In anot her formof the

I nvention, each segnent can be i dentified by means other than or conbined
wi th col our s.wJyPhg! €xanples of other forns of codi ng WaMlaehifbedohe use

of lights so fhe segnents incorporate a pattern or pattern of lights. In
yet another formthe Emlmﬂghec:aferenmgsundbmmmatsamﬁsmﬁmmmﬁpaicheomnsuch

‘as is used in the Braille system In a yet
corresponding to a unique aural or visual integer. To allow the system to operate, it is
necessary. to determine the particular indexed position of each reference ring. To do this, four
switches are so connected to each reference ring that they will form a unique pattern of binary
coded switch closures, with each pattern corresponding to a particular indexed position of the

switch. In this implementation a switch closure corresponds to a logical 1.

" The switch pattern employed in this particular example is as follows:

A = 0000 ©
A¢ = 000l M
B = 0010 (2
cC = oo 3
C¢ = 0100 @
D = o101 ®)
D$ = 0110 ©
E = o1 )
F = 1000 ®)
F¢ = 1001 ©)
G = 1010 . (10)
G¢ = 1011 (1)

To detect the operation of any of the switches on the activfé strip, each reference
ring has a push button switch under the key which lies along the active strip. Each of these

switches is an input to the processor.

il



further form the identification means can be a series of nunbers which can
be individually coded in accordance with the predeterm ned coding system.
to represent the indicia. Each segnment 28 is forned so it
can be activated to produce a visual or audible response which corresponds
to the character displayed on the segnent. Various nethods of

WO 94/20950 PCT/NZ94/00020

Also provided is an electrical detent mechanism. Each reference ring has a switch
that will indicate it is properly in its detent position. These switches are wired in series to the
indicator light 45 which will glow when the reference rings are properly positioned. This
feature is important when using play mode, as this mode cannot be entered until each reference

ring is properly positioned.

hord Mg
When chord mode is selected from the mode select switch 41, the software
remains in its idle loop until any active switch is pressed. The program now branches to the

*chord’ mode routine.

The first operation is to read all the active switches on the reference rings. The
value of each switch is converted into a pitéh value. The pitch values, each of which being the
phase increment value required to sound a note of a particular pitch for each possible- playable
note, are stored in a note table. The note table contains pitch values to play notes in the range

A = 110Hz to A = 880Hz.

Starting w1th the active switch on the re_fc_rence ring 23a its value is read and the
value of 24 is added. This is because the base octave used in chord mode starts at A = 220Hz
which is the 24th entry in the note table. Proceeding with the other active switches, if the
switch value which is read is greater than that of the abtive switch on tile reference ring 23a,
a value of 12 is added to the read switch value. If the read switch value is less than that of the
active switch on the reference ring 23a, a value of 24 is added to the read switch value to pitch
the note up one octave. These phase increment values are stored in an array for later use when

the notes are sounded. Each value in the array corresponds to 2 reference nng
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activating ‘or initiating the response can be utilised such as by using keys
in the 'formof press buttons, touch sensitive surfaces, proximty devices
and ot her neans as are known in the art. In a highly
preferred form each segnent 28 is fornmed into a key which is a push
button switch so that  when the segnent is pressed, the switch will be
capabl e of making or effecting an electrical contact to enable the
initiation of the audi ble or visual response. In the
enbodi ment shown in Fig 1, wherein the device has been adapted to
denonstrate the rel ati onship between the vari ous notes of a nusical scale,
the reference rings have been rotated to a position whereby the notes
conpri si ng tiwe skizdkyj or scale are di spl ayed in a line paP8F/N&¥OHRe h t he

| ongi tudinal axis of the device. se n thi.s deGhMdes . t he
sane prismatic col our H9FO¥A 1PK;O ﬁﬂ%ﬁ R AT ool Foutld lss'fe%%%?e to
the routine to produce the audible or visual response. In the case of a device configured to

demonstrale the relationship of the notes of a musical scale, these commands consist of a phase

increment value which is used to set the pitch and an attack/sustain/decay duration value.

In chord mode the commands are as follows:

- i’lay the note corresponding to the active switch on reference ring 23a. Attack
and sustain for 1 second. Decay for 30 mSec.

- Play the note corresponding to the active switch on the reference ring 23c.
Attack and sustain for 1 second. Decay for 30 mSec.

- Play the note corresponding to the active switch on the reference ring 23e.
Attack and sustain for 1 second. Decay for 30 mSec.

- Play the combined notes wﬁesponding to the active switches on the reference

rings 232, 23c and 23e. Attack and sustain for 1 second. Decay for 30 mSec.
At the end of these four operations the software retumns to its idle state.

Sequence Mode

Operation in sequence mode is essentially identical to chord mode except that the.
notes corresponding to the active switches on all seven reference rings are played in sequence
at one second intervals. The eighth note is played for one second but one octave higher than
the root note.

——
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Fig 2°illustrates one formof a push button key construction which is
particularly suitable for the device indicated in Fig 1. As shown in this
Figure, a segnent 28 includes a key 29 which nay be suitably constructed
froma plastics material or the like as is known in the art. The key 29
Is in the formof a button and is housed within a recess 30 fornmed in the
reference ring 23a with the recess 30 being so forned that the key 29 can
have |imted radial noverment within the recess 30. This novenent is
obt ai ned by the conbination of a pin 32 projecting fromthe base 30a of
the recess so as to project substantially radially within the recess

WO 94/20950 PCT/NZ94/00020
Play Mode

The play mode is entered when the mode select switch is moved to its single play
mode position. The software stays in a loop until all the active switches are properly detented
and at that stage the values of all active switches are read to form a table of note values within

an ascending octave based on the value of the active switch on the reference ring 23a.

The active switches are now continuously monitored until the key of an active
switch is depressed. As any reference ring 23t_) through 23g is rotated, its new pitch st#tus is
stored. If any keys of the active switches are depressed the notes corresponding to these active
switches keys are played. Whilst a key or keys are pressed the keys are sampled at 38 mSec
intervals. For each key in the octave strip, four playing conditions exist between each 38

mSec interval.

1. Key has just been pressed. This tells the note sounding routine to attack and hold
that note for 38 mSec.
2. Key has just been released. This tells the note sounding routine to decay that note
to zero volume and hold it there. |
| 3. | Key is still pressed after a previous samphng The sounding routine sustzﬁns this
note for 38 mSec at full volume.
4, Key is still released after a previous sampling. The sounding routine sustéins this

note for 38 mSec at zero volume.

Once the play mode has been entered, this mode is sustained until the mode select

switch is moved.

This Sheet 1.
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-9- .30, The key 29 is provided with a suitable blind bore (not shown i.n

t hé draMAngs) into which the pin projects so the key 29 may have a

reci procati ng novenent on the pin 32. Suitable spring neans such as the
coil spring 33 which is in conpression and which is positioned around the
pin 32 is provided so the key 29 will be urged towards its nost radially
outward position. The key 29 may al so include an annul ar
flange 29a which will contact the shoulder 30b.projecting radially
inwardly fromthe wall of the recess 30 to limt the outward novenent of
t he key. : :

WO 94720950 PCT/NZ94/00020
Note Generation

Each note is generated by digital means. Notes are formed by supplying a digital
sample of the waveform to a digital to analog converter at the sample note. For this device, a
sample rate of 8000 samples per second is used. Provided that the samples are supplied at a rate
greater than twice the highest frequency component of the note which is being sounded, proper
reconstruction from samples will occur. To generate the individual samples a *phase-advance’

technique is used.

By way of example, to create a sound having a fundamental frequency of 500 Hz

each sample will represent a phase advance of:

2% x 500 = 2xx5 = _x_radians
8,000 - 80 8

(waveform)

To generate the particular note timbre there is stored or computed a full cycle of
the required waveform type. Each new sample phase value is formed by adding the phase
increment to the previous phase value moduIO 2x. From the new phase value the sample value
can be obtamed by table look-up or computation. To prevent unnecessary pha.se Jmer the phase

| va]ue is accurate to 16 bits. Thus if the table look-up is used, interpolation is necessary.

Preferably, but not necessarily, the device uses triangle waves which are computed directly from

the phase values,

To produce pélyphonic sounds with attack and decay, each note has its sample

value computed. Then each sample value is multiplied by an envelope value for that pam:mlar

note. Fmally, these products are added together to form the sample value.
This Sheet Has Been Repl
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Means (not shown in the drawi ngs) are provided so that when the key 29 is
pressed, this fornms-an electrical switch which will enable initiation of a
software programto produce an audi bl e and/or visual response
corresponding to the segnent selected and to the nopde sel ect ed.

Various fornms of keys capable of formng an electrical switch for
activating or initiating a tone or tones can be utilized and the
construction illustrated in Fig 2 is nmerely one indication of one of the
many different nethods which can be utilized for the present invention.

The essential requirenent is that by pressing or touching the se nent t he
gener ati on oWOAa#209%udi bl e or visual response correspondi NEAOARO | i ci a

on the face of the Segrggl dddi. B enldliph kALEH prRISRALE Bkt drdEial Ring N
operate as an electr ani ca smntc or a part électrical el ectronic
or a purely ﬁ&t@gﬁ%@eéwﬁxéz BovaRpd\prolincBea Ko Winpldvaldeewadh is muitiplied by the

associated note sample value to set the note loudness.
During the attack phase the note amplitude is increased linearly over 256 samples.
. During the decay phase the note amplitude is decreased linearly over 256 samples.

For the sustain function, the note amplitude is held at zero or maximum amplitude
for the entire duration that the sustain function is calied. In the play mode the active strip is
sampled once every 300 sample periods to determine whether notes should be in the attack,

sustain or decay phases.

During attack and decay the amplitudes are incremented or decremented for a 256
sample period then automatically sustained until the 300 sample periods are complete whereupon

the active switches are sampled again.

In sequence and chord mode, the attack/decay functions operate for 300 sample
‘periods. The sustain however is held for 8000 sample periods (1 second). In these two modes
the active strip is sampled until an active key is pressed. From then on all playing is performed -

automatically without scanning the active strip until the sequence of notes has been played.

In a modification of the invention, when the device is configured so it can be used
as a music teaching aid, it may include a metronome facility to generate a repetitive audible beat

in the form of a staccato pulse of a single tone or a burst of combined tones whether tonal or
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Prefefably“but not necessarily the device may al so include additional
features such as an on/off power switch indicated at 40, a node sel ect
switch indicated at 41, a signal volune control indicated at 42 and an
audi o or radio frequency output jack such as indicated at

- 10 - .

WO 94/20950 . ' PCT/NZ94/00020

atonal, white noise or other desired audible signal. The audible beat can be augmented by a
visual signal, such as a light emitting diode or the like. The pulse can be generated by any
known electronic or electro-mechanical means as is known in the art and means will preferably

be provided so that the tempo of the beat can be varied as desired.

While the foregoing description illustrates a particular shape and _&:onstruction of
the device which in a highly preferred is to be used as a music teaching aid, it is to be
understood that a wide variety of applications can be undertaken using the precepts and
principles of a device having a plurality of reference rings as herein described. In addition the
phyéical shape, size and construction can be varied. For instance, the device could be cone
shaped, or barrel shaped or it may consist of concentric rings. As will be apparent to those
skilled in the art, the particular shape and construction of the device can be changed, adapted

or enlarged to suit the particular requirements.

The foregoing describes preferred forms of the invention and it is to be understood the
scope of the invention is not to be limited to the specific forms described. Modifications,
improvements and variations to the preferred _fomls of the invention may occur to those skilled
in the art who come to understand the principles and precepts of the invention. Accordingly

.. the scope of the patent to be issued herein is not to be limited to the specific embodiments and

is to be limited only by the scope of the invention as defined in the appended claims.
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43. The -device al so preferably includes an indicator Iight 45 which may be
suitably connected wth the electrical circuitry so that when a series of.
segnents are.caorrectly aligned as wi'll be hereinafter described, the

i ndi cat or Ilght will glow A registration indicator 50 is
al so preferabl mﬂm E e visual indication of the manner in which
the segnents o mn uﬂﬂlﬁwnrence rings nmust be aligned to produce the
desired results* Wiert alM segments on the reference r|3%§8@%&mggrrectly

al i gned between the registration indicator 50 they th upy and form an
active strip and each segnent can then operate as an active switch. In a

nodi fi cationg %ﬁﬂﬁ I nvention and for.specif!c purposes,Tﬁpggggﬁﬁécg can be

constructed SO nore than one active strip can be uti is also
contenpl ated that the active strip cogidnese W dened and a suitabl e hol der
or cage included.
1. An electronic information aid comprising;
a plurality of reference rings each of which is independently movable and maintained in
a éredewmed spatial relationship, each reference ring having a plurality of segments each of
which is identifiable by a predetermined coding system; and
an active strip;
characterised in that when selected segments of the reference rings are aligned in accordance
with the predetermined coding system into the qctive strip, the aligned segments will represent
a predetermined relationship between the segments and wherein one or more of the segments

in the active strip can be activated to initiate a visual or audible response.

2. The information éid of claim 1, wherein each segment displays indicia representing a
musical note on the chromatic scale, the construction and arrangement being that when the
segments are aligned in the active strip in accordance with the coding system, the segments

within the active strip will represent the notes of the musical scale.

3. The information aid of claim 2, wherein when the segments are aligned in the active strip
to represent the notes of the musical scale, corresponding segments of each successive reference

ring will also represent the notes of a musical scale.

4. The information aid of claim 1, wherein the audible response comprises the production

of a single note.
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The fol | ow ng illustrates one of the preferred arrangenents for identifying
the characters on the reference rings when the device has been adapted to.
denonstrate the relationship of the notes of a nusical scale.

Starting fromthe character referenced on the reference ring 23a and
which represents the note 60, and noving around the reference ring from
left to right, each diatonic note of the C Major scale (C D E F, GADB) is
ascribed a prismatic colour in the order they appear in a rainbow Hence,
t he segnment containing the character C appears red, the segnent containing
the character D appears orange, the segnent containing the character E

appears yellow, the segnen Wl t F appears green, the
segnent containing the chah&%ﬁ&é&gﬁm&he segnent contai ni ng
the character A appears indigo and the segnent containing the character B
appears violet. This formof coding will initiate a coding

ABSTRACT

An electronic information aid displays and calculates the relationships between a series
of individual integers which may comprise alphabetical and/or numerial indicia or a series of
visual and/or aural indicia or a combination of any one or more of the integers. The aid has a
number of reference rings (23a-23g) each of which is independently rotatable but maintained
in a predetermined spatial relationship with each other. Each reference ring (23) includes a
number of segments each of which displays indicia which corresponds to an integer. When
the rings (23a-23g) are rotated so the segments are aligned into an active strip in accordance
with a coding system, the segments will display the interrelationship between the integers.
Each segment within the active strip can be activated to initiate an aural or a visual response.

Fig. 1
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systen1tha%~1w?l -enable the user to identify the notes in any najor scale

wi t hout any prior . musi cal know edge. Wen all the orange
segnents are aligned vertically, the device will display all the notes in
the D major scal e. Wil st still noving along the reference

ring 23a horizontally, the chromatic notes

20d
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that fall between the diatonic notes of the C scale, being notes that are
the first of tonic note of a major scale, receive an internediate col our.
For exanple, [err] on the reference ring would appear a flatter tone of
yellow, enabling it to be identified as a scale in its own right, whilst
al so denonstrating it to be of a flatter tone both visually and aurally
than the follow ng note E. In the case of mgjor scales

t hat are enharnoni c equivalents, that is scales that are identical in
musi cal pitch but can be witten two different ways (i.e. C# & Db), two
internedi ate colours are adopted i.e. C# is ascribed a brighter shade of
red whilst Dierr] is ascribed a flatter shade of orange.

There are thr.ee enharnonic maj or .scal es on the device, they are the B Mjor
scal e al so known as the Cerr] Nhjor scale, the C# Major scale al so known
as the Dferr] Mjor scale
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and the F# Ivaj or scale also known as the (err] Mjor scale.
The ot Rer notes that appear on the reference ring in triangydsheet
are not col oured but appear white are A#, D# and G#. These

coloured as they do not formthe tonic or basis for an acc MEE r\ m ‘
scal e. Maj or scal es nust al ways follow al a y so
as such where an enharnonic note appears in a scale the note that is
correct al phabetical sequence is the one coloured to

4 ﬁ%DE TEST

FIG 5 ENTERED AFTER INITIALISATION OR AT END OF A MODE
SN
? ]
SCAN MODE SWITCH
¥
MODE = PLAY —LJUMP TO PLAY MODE
N

WAIT 20 MSec SCAN BUTTONS

'- . I
BUTTON PRESSED

¥

SCAN MODE SWITCH

y

MODE = SEQUENCE [—-—— JUMP TO SEQUENCE

]

MODE = CHORD p———— JUMP TO CHORD

!

JUMP TO PLAY

SEQUENCE PLAY

ENTERED WHEN MODE SELECTED AND A BUTTON PRESSED

!

CALL SWITCH READ -
(READS IN 7 SWITCHES) FIG 6
(FORM 8TH NOTE)
NOTE VALUE (8) = NOTE VALUE (1)+12 (ADD 1 OCTAVE)

PLAY NOTES IN SEQUENCE

—

FOR NOTE VALUES

PRODUCE ATTACK 32 mSec
SUSTAINFOR 1Sec
PRODUCE DECAY 32 MSec

JUMP TO MODE DETECT

EXIT = JUMP TO MODE DETECT ROUTINE



- 12 - match the scale. For exanple, in the F Major scale Bferr] appears
green and its enharnmonic equivalent. A# is white, indicating that B[err]
is the correct name for that note in that scale. I n an
alternative formthe A# could appear as a brighter shade of yellow, stil
indicating that it is not the correct note name for the F major scale,
while still denonstrating that it is higher in all respects, that is
prismatically, al phabetically and eventually aurally to the note A
directly to the left of the note F. This alternative formcan be utilised
for all the enharnonic notes that currently appear on the device as shown
In the drawings in white

5/8

CHORD PLAY

ENTERED WHEN CHORD MODE SELECTED & BUTTON PRESSED

msm}lcum FIG 7

(READS 7 SWITCHES)

¥

b FOR NOTE VALUE (1)

PRODUCT ATTACK FOR 32mSec
SUSTAIN FOR 1 Sec

PRODUCE DECAY FOR 32mSec

,. }

FOR NOTE VALUE (3)
PRODUCE ATTACK FOR 32 mSec
SUSTAIN FOR 1 Sec
PRODUCT DECAY FOR 32 mSec

y
FOR NOTE VALUE (5)
PRODUCE ATTACK FOR 32 mSec
SUSTAIN FOR 1 Sec
PRODUCE DECAY FOR 32 mSec

|

FOR NOTE VALUE (1), NOTE VALUE (3), NOTE VALUE (5)
PRODUCE ATTACK FOR 32 mSec
SUSTAIN FOR 1 Sec
PRODUCE DECAY FOR 32 mSec
EXIT TO MODE DETECTION
JUMP TO MODE DET
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triangul ar segnents. _ The triangul ar segnentation on the
device i s hlghly rel evant. Using the enharnonic equivalent C#/ Dlerr] scale
as an exanple it will be apparent that the upper triangular segment
contains the C# and as such denonstrates that it is higher in all respects
to the preceding C, not only al phabetically but prismatically and in the
presently described version of the device, aurally. Consequently its
enharnoni ¢ equivalent D err], appears in the |ower triangular segment
denonstrating that it is lower in all respects to the following D. This
becones even nore significant wwth the acquisition of further nusical
know edge, i.e. the device helps the user to identify those scales which
are considered the flat scales (the scales which incorporate flat notes)
and the sharp scal-es (those scal es which incorporate sharp notes).

6/8

PLAY MODE
FIG 8 ENTERED WHEN MODE SWITCH = PLAYIMODE
| }
NOT DETENTED CHECK DETENT (Loor UNTIL ALL RINGS IN POSITION)
I Y | DETENT OK

t [ CALL SWITCH READ (READ INITIAL VALUES)
i M START
L
[ BUTTON PRESSED? | BRANCH TO
MPLAY

lN (NO BUTTONS PRESSED)

;_*I FORi=¢2;7 ]

READ SWITCH VALUE (i)

¥

IF NEW SWITCH VALUE (i) = OLD SWITCH VALUE (i) + 1
NOTE VALUE (j) = NOTE VALUE (i) + 1

\r.<

N

IF NEW SWITCH VALUE (f) = OLD SWITCH VALUE j) - 1
NOTE VALUE (i) = NOTE VALUE (j) - 1

\'*

N

f R—
OLD SWITCH VALUE (i) = NEW SWITCH VALUE (j)

S———— R |
INCREMENT 2

¥

WAIT S mSec

JUMP TO MTEST
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By utilising the reference rings in conjunction with a predeterm ned codi ng
systeny it ‘is possible to provide a device that will maintain symmetry of
form and the coding systemw || nmaintain accessibility by the user
because the user will be able quickly to identify the relationship of the
I ntegers by the coding system

- 13 - :

2/8

| JUMP TO M TEST I

, FIG 8 (ctd)

- BUTTON(S) PRESSED

SCAN ACTIVE BUTTONS

IF BUTTON (j) = ACTIVE
SET NOTE VALUE () = ACTIVE

PLAY ACTIVE NOTE VALUE (i)
FOR 30 mSec

Q=D

[ READ M(;DE SWITCH l

[ IF MODE = SINGLE ]——> JUMP TO MSTART

l,,

EXIT TO MODE TEST

This Sheet Has Been
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In another formof the invention the coding systemconprises a tactile
system” whi ch woul d be of particular benefit to the sight inpaired user.
One such tactile systemis the wutilisation of patterns of dots as used by
the Braille nethod. A tactile systemwi |l enploy the sane |logic as that
described for the col our coding. An exanple of the tactile system when the
device is adapted to denonstrate the relationship of the notes of a nusical
scale is by using the C mjor scale as it appears vertically, the notes C
DEF GABwuld receive their corresponding Braille characters in
accordance with the Braille system Included in each segnent, there is
preferably a further Braille character indicating the scale to which the
note is .diatonic. For exanple, the segnent containing the note D on the
reference ring 23b would contain a Braille synbol for the note D and a
smal l er .Braille synbol for the letter ¢, denonstrating that it is the note
D diatonic to the C major scale. Consequently the sane |ogic can be
utilised for coding under this systemas for the col our coding system

8/8

SWITCH READ

ROUTINE FORMS INITIAL NOTE TABLE VALUES FROM SWITCHES ON EACH REFERENCE RING

STrRT FIG9

READ RING 1 (TOP RING)

NOTE VALUE (1) = SWITCH VALUE (1) + 24

i=2

READ SWITCH VALUE (i)

SWITCH VALUE (i) > SWITCH VALUE (1)? NO

NOTE VALUE (i) = SWITCH VALUE + 24

NOTE VALUE (i) = SW VALUE + 36

i=i+1

i<?

EXIT

{(JUMP TO MQDE DET)

NOTE VALUE (i) POINTS TO THE PHASE INCREMENT REQUIRED TO PLAY EACH NOTE

A
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-CGener al

descri-ption of the operation of the software
‘the device is powered up by noving the on/off sw

qbe1475~7 IfOS
When
tch. 40 to its on position,

it he sysStemmaeScEBrQueaETan | ngg1 al ijsati on phase jt heREPRACEMENTIISHESTSE €. SG
The i ’[Eltb@sjch add ¢ é‘@.i?.to‘ﬁ’h dda _sonfligure a port |f & Desmiptivhcatignintd Bagdae a
anal of el f\ce gﬂ | mt ? éeﬁl Rg tihe visual or | #CHim(®spopsed &b E,Qg;ed -
| oadi g (t """" ! dt 0 ‘convert thq aDessnp@) P L&l v 1o od
.infor D‘W‘“ i | BR8P "'s't"é’t e, an idle | qopm g@,mc@s t gpqodetgsé% gt """
switc 5“% I e%age$hé a{BPF‘&fg S\Mtcheséat preddtermned tined 1 ntervals. =
| f the ttetr-41--i-ndi-edt eS a pl ay m:gew | hat el y
branches to. the pl ay node, regardless of the st d b4 é] 'alﬁh: Eﬁ?g;h@s

ELECTRONIC INFORMATION AID

This invention relates to an electroric information aid. In particular the device
relates to an aid which can be used to assist in the display and calculation of the relationships
between a series of individual integers and which can provide an aural or visual reproduction
of a specific integer and/or the relationship between integers. The integers may comprise
alphabetiéal and/or numerical indicia or they may comprise a series of visual and/or aural indicia

or a combination of any one or more of the integers.
Technical Field

In a highly preferred form, the invention relates to a device which can be used
to assist in the 'mlctﬂat_ion of various forms of musical scales and which can display the scales
in all keys simultaneously and which can provide a.n_: aural reproduction of a selected musical
note or a series of notes or a chord of musical notes of the calculated scales. 6ne form of
device which will provide a visual reproduction of the relationéhif: between musical notes is
described in United States Patent. Specification 4,134,326. Such a .devic_:e had a number of

annular rings rotatably mounted on an axle. The names of the notes of the musical scale were

“printed on the peripheral surface of each ring so that when the rings are appropriately aligned,

musical relationships can be determined. The primary purpose of this prior art device is to
assist in the transposition of chords. To use the device, the key or tonic note for a particular
chord is selected on a particular ring and each successive ring is aligned with the other notes
on the chorc.L The _rings are then-locked in place and the rings rotated as a unit so the

corresponding type of chord of another key can be read off the device with the assistance of a

. moveable viewing screen.

et
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.14 - If the node switch is not in a play node the active
switches .are read. Wen a key of an active switch is pressed, the software
_then branches to the appropriate chord or sequence nodes as determ ned by
“the mode sel'ect switch 41. When the device is conflgured
to denonstrate the relationship of the notes of a

Background Art -

In British Patent Speciﬁcaﬁoq 2119154A there is-desm'ibed a musical scale indicator
having two faces. One face the obverse face and is comprised of eight concentric circles which
overlap each other. The circles are divided into twelve segments of each size and each segment
is marked with the name of a note or notes. The second face, the reverse face has 2 window
through which a number corresponding to the name of the note on the obverse face can be

viewed.

United States Patent Specification 4961362 describes a device which can be used
to ca}culate the chord and key construction for a musical composition. This device uses a fixed
wheel which has a number of segments which contain indicia. Specific segments can be viewed
through a window in a window mask which .is placed over the wheel. The device also includes
a base which extends radially from the wheel and which carries additional indicia which include

chord indications. Certain of these chord indications are assigned specific colours.

In European application WO 93/25995 there is described a music teaching aid
consisting of a plurality - of reference rings each of which is movable independently but
 maintained in a predetermined spatial relationship with a reference ring or rings contiguous
thereto. [Each of the reference rings has a plurality of segments which are individually-
identifiable such that when segments of the reference rings are aligned in accordance with a
predetermined coding system, corresponding segments of each successive ring will represent the
notes of a nc;n-chromatic scale. The segments are identiﬁed by a coding which consisted in
specific colours or range of colours on the surface of the reference rings. In a modification of

that invention, the distinguishing features on the segments were formed by inscribing indicia on
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rusi cal scal e, three nodes of operation are enpl oyed, these being

respecti velys—the Chordal, Sequence and Play node. I n
chordal nogde the notes selected on reference rings 23a, 23c and 23e are
sel ected t O} Beest Replassgquence. The notes are first played in sequence
for approxi ond each, then all three notes are played
together fo [ one second. The length of tinme of sounding the
notes is preferably one second but this tine can be varied as will be
understood by those skilled in the art. The notes sounded

in the trial sequence are forned fron1n8tes within the sounding octave
defined by the reference ring 23a, that?is if the key displaying the
character C on the-reference ring 23a is pressed, the other..two.notes

played will t{fr'e JeRerdnfiidg WA efthel Bonki¥Ed of or incorporated colours to indicate a particular scale

or scales of notes.

It is an object of the present invention to provide an electronic device to assist in
the calculation and display of information and to demonstrate the interrelation of that

information.

Disclosure of the Invention .

Accordingly one form of the invention may be said to comprise an electronic

information aid comprising;

a plurality of reference rings each of which is independently movable and maintained in
a predetermined spatial relationship, each reference ring having a plurality of segments each of
which is identifiable by a predetermined coding system; and

an active strip; '
characterised in that when selected segments of the reference rings are aligned in accordance
with the predetermined coding system into the active strip, the aligned segments will represent
a predetermined relationship between the segments and wherein one or more of the segments

in the active strip can be activated to initiate a visual or audible response

The device will include a requisite number of reference rings to enable the
relationship between the various integers to :be displayed. If the device is to be utilised to
display the calculation of various forms of musical scales, the device will preferably include
seven reference rings, but the number of rings can be varied dep;ending upon the type of scales

displayed. In acidition to the reference rings, the device to assist in the calculation of music
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.
next higher B. Playing of the triad sequence is initiated by pressing the
key on the reference ring containing the desired character. when it is in
1 he active strip. This causes the reference rings 23a, 23c and 23e to be
read. The program then branches to the chord playing.routines to play the
triad sequence. Wen conplete, the programreturns to the idle routine
where it checks.the node select switch and then checks whether any active
swi tches "have been pressed. The software can be adapted to play nore than
t hree note chords. -4 - :

scales can include a'ﬁnjther.:ing or rings that may display note time va_lues, in particular whole

notes, half notes, quarter notes, eighfh notes, sixteenth notes, and thirty second notes etc. The

rings may also display the corresponding rest values, that is whole note rests, half note rests,

quarter note rests, eighth note rests, sixteenth note rests and thirty second note rests etc either

on the same ring or on an additional ring or ﬁngs. Alternatively means can be employed so that

rhythms can be programmed by tapping the segments at the tempo required.

In a yet further modification of the invention the device may include a reference
ring that may display musical chord qualities, such as 6ths, 7ths, Oths, 135 triads, 351 triads,

513 triads, intervals and inversions of the above.

In yet another modification, the device may include a memory capable of storing
the selected information for later reproduction, either directly from the device or through

another medium such as a comimter Processor.

In yet another modification, the device may include means to generate successive
repetitive pulse capable of being reproduced as an audible signal and thereby to act as a
metronome. Such a modification would preferably include means to vary the delay between
successive pulses within a predetermined range. In a vadation of this modification, the
metronome can also act as a time controller for all stored compositions and for the tempos for

all modes of operation. -

Preferably each reference ring is coaxial to each successive reference ring and
each ring is independently mounted on a cylindrical housing,
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- 15 - Sequence Mode The sequence node is effectively a
scal e and node playing node. Starting from a root note which in this

_example is the character displayed on the active switch on the reference
“ring 23a, the device will play the notes in descending order on the active
strip to deliver a series of notes in ascending nusical order. The notes
that are played are determ ned by the order of the notes on the active
strip of the remainder of the reference rings 23b through 23g.

The purpose of this node is.to play a nusical scale starting fromthe
active switch on reference ring 23a-wbieh forns the root note.
Consequently the playable notes are the octave

Preferably the coding system comprises a series of predeténnined colours.

Preferably each reference ring is coaxial with each other reference ring and are
mounted on a housing which may be of a disc shape, a cone shape or a barrel shape or other
shape capable of displaying and maintaining each reference ring in the correct spatial

relationship with the remainder of the reference rings.

Preferably the coding system is such that it will stimulate a number of senses

simultaneously while accessing the information.
Brief Description of the Drawi

A preferred form of the invention will now be described with the aid of the

accompanying drawings wherein:

Fig 1 is a view of one preferred form of the device.
Fig 2 is a cross sectional view of part of the device shown in Fig 1.

Fig 3 is a block diagrammatic view of one form of electrical circuitry that

. .operates the _device shown in Fig 1..
Fig 4 is a simplified flow diagram of the initiaiization stage of a software program’
suitable for use with a device such as that illustrated in Fig 1.
Fig5isa software flow diagram of a mode test program..
Fig 6 is a software flow diagram of a sequence play modg program.
Fig 7 is a software flow diagram of a chord play mode program.

Figs 8 and 8 (ctd) is a software flow diagram of a play mode program.
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'starting at reference ring 23a. To conplete a.scale the 8th note is derived
fromthe note selected by the active switch on the reference ring 23a but
is played one octave higher. In the sequence node and
‘using the C major scale as an exanple, by pressing the note C on the
reference ring 23a, the device will play C lonian node or C major.scale. If
the first note pressed is the character D on the reference ring 23b, the

device will play D Dorian node and resolve to D one octave higher.
Consequent |y dependi ng upon which active key is first pressed, the device
will play all the nodes Ionian through6to Locri an. The

sequence node is activated by appropriate selection of the mode sel ect

switch 41. The reﬂﬁ %Q?Eskhﬂ%%wW' 5fgg&éﬂﬁggﬁgﬂ5%§mnotes t hat are”to

be played are all aligned trve strip ce playing occurs
when the active swtch on ring 23a is depressed. At this

Modes of Carrying out the Invention

Referring to the drawings and in particular Figure 1, the device includes a
housing 20 on which a plurality of reference rings 23a, 23b, 235, 23d, 23e, 23f and 23g are
mounted. As shown in this Figure, seven reference rings are utilised. This is the preferred
number of reference rings that would be utilised when the device is to demonstrate a musical

scale. The number of reference rings can be varied.

One form of the housing comprises a plurality of cylindrical sleeves 20a, with the
numb.er of sleeves corresponding to the number of referénce rings. Each sleeve 20a includes
an external annular land 2Qb and an internal a_mnuiar land 20c so that successive sleeves can be
stacked co-axially and maintained in the stacked condition by the external annular Jand of one
sleeve engaging with the internal annular land of the contiguous sleeve. Each sleeve 20a also
includes an annular flange 20d which projects radially from the sleeve and forms an annular
spacer element. As can be seen from Fig 2, each reference ring 23a - 23g cpmprises a sleeve,
the inside diameter of which is a neat fit over the outside periphery of the respective sleeve 20a
50 it can be freely rotatable thereon. In its assembled condition, the sleeves 20a are suitably ...
clamped together to form the main part of the housing 20a and in such a condition each -

reference ring will be freely rotatable on its respective sleeve and independently rotatable of the

remainder of the reference rings.

The peripheral surface of each reference ring 23a - 23g is divided into segments

28 each of which displays a specific indicia. Depending upen the form of the device, the
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"point the active switches of all seven reference rings are scanned. The
software then branches to the sequence playing routine and plays the
.seven notes selected by the active switches on the reference rings in
"sequence each for one second then plays the eighth note for one second. At
- 16 - the end of .the sequence the programreturns to the idle state
where it checks the node sel ect

_number of segments will vary to enable each reference ring to include a complete sector or
sectors of the information that is to be displayed. For instance, if the device is to be used to
demonstrate musical scales, then the reference ring will include twelve segments 28 and the

indicia on each segment will represent a note of the chromatic scale.

Each segment 28 displays a code which may be visual and/or tactile. In a highly
preferred form the code may be composed of a particular identifying colour which is preferably
taken from the colour of the rainbow. While it is preferred the colours be prismatic, this is not
essential. The essential requirement is that the codes are chos;n to identify the integers of the
information to be displayed. As an example,. if the device is to be used to demonstrate a
musical scale, then the scales and the notes are assigned specific colours which wﬂl define an
inter-relationship with the manner in which notes change. Dependent upon the fﬁ of coding
adopted, the coding can compﬁse a border within the segment, or a border within the segment
with the remainder of the segment being composed of the same or different coding and the
character representing the particular tone may cbnsist of a contrasting colour, a neutral colour,
no colour or a combination of colours and/or a neutral colour and or no colour. In another form
the segment can be composed completely of colour in which the character representing the
particular tone may consist of a domrasting colour, a neutral colour or no colour or a

combination of colours and/or a neutral coiour and/or no colour.

In another form of the invention, each segment can be identified by means other
than or combined with colours. Typical exambles of other forms of coding would be the use
of lights so the segmehts incorporate a pattern or pattern of lights. In yet another form the

coding can consist for instance of dot patterns such as is used in the Braille system. In a yet
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switch 41 and al so checks whet her any active switches on any of the

ref erence rings have been pressed. : Whenever a sequence has
been played, any of the reference rings can be rotated to forma new
sequence. The new sequence will be played whenever the active switch on the
reference ring 23a is pressed. Whenever a scal e or node
has been played, any of the reference rings can be rotated to bring
different characters into alignment on the active strip to forma new
sequence. The new sequence will be played when the active switch on the
reference ring 23a i s pressed. Pl ay Igde In the play node
the device acts as a keyboard. Whenever any active switch is-

further form, the identification means can be a series of numbers which can be individually

coded in accordance with the predetermined coding system to represent the indicia,

Each segment 28 is formed so it can be activated to produce a visual or audible
response which corresponds to the character displayed on the segment. Various methods of
activating or initiating the response can be utilised such as by using keys in the form of press

buttons, touch sensitive surfaces, proximity devices and other means as are known in the art.

In a highly preferred form, each segment 28 is formed into a key which is a push
button switch so that when the segment is pressed, the switch will be capable of making or

effecting an electrical contact to enable the initiation of the audible or visual response.

In the embodiment shown in Fig 1, wherein the device has been adapted to
demonstrate the relationship between the various notes of a musical scale, the reference rings
have been rotated to a position whereby the notes comprising the D Major scale are displayed
in a line parallel with the longitudinal axis of the device. Each segment in this scale includes

the same prismatic colour of the rainbow.

Fig 2 illustrates oné forin of a push button key construction which is particularly.

suitable for the device indicated in Fig 1. As shown in this Figure, a segment 28 includes a
' key 29 which may be suitably constructed from a plastics material or the like as is known in the
art. The key 29 is in the form of a button and is housed within a recess 30 formed in the
reference ring 23a with the recess 30 being so formed that the key 29 can have limited radial
movement within the recess 30. This movement is obtained by the combination of a pin 32
projecting from the base 30a of the reces§ 50 as to project substantially radially within the recess
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pressed a note will be sounded for however long that switch is pressed.
More than one active switch can be pressed at once to allow chords to be
played. The play node is selected by shifting the node select switch 41 to
play node. Before this is done however all reference rings nust be
properly aligned. When all active switches are properly
aligned on the active strip the indicator light 45 will glow In a

nodi fication of the invention, neans can al so be provi ded whereby

alignnment of the switches in the active strip can be facilitated by

provi ding neans to exhibit ‘tactile indication when all the sw tches have
been properly aligned on the active sfr’p.” Such tactile indication neans

can be formed by any suitabl e nechanical or el ectro/ nechanjcal arrangnement
as will be appdf-eFhelep 2P Fauevidet with a goitable plind bope (not shown in the drawings) into whic

the pin projects so the key 29 may have a reciprocating movement on the pin 32. Suitable
spring means such as the coil spring 33 which is in compression and which is positioned around

the pin 32 is provided so the key 29 will be urged towards its most radially outward position.

The key 29 may also include an annular flange 29a which will contact the
shoulder 30b projecting radially inwardly from the wall of the recess 30 to limit the outward

movement of the key.

Means (not shown in the drawings) are- provided so that when'the key 29 is
pressed, this forms an electrical switch which will enable initiation of a software program to .

produce an audible and/or visual response corresponding to the segment selected and to the

mode selected.

Various forms of keys capable éf forming an electrical switch for activating or
initiating a tone or tones can be utilized and the construction illustrated in Fig 2 is merely one
indication of one of the many different methods which can be utilized for the present invention.
The essential requirement is that by pressing or touching the segment, the generation of an
ﬁudible or visual response corresponding to'the indicia on the face of the segment will be
initiated. Consequently the key can operate as an electrical/mechanical switch or a part

electrical/electronic or a purely electronic switch as will be known in the art.

Preferably but not necessarily the device may also include additional features such
" as an on/off power switch indicated at 40, a mode select switch indicated at 41, a signal

volume control indicated at 42 and an andio or radio frequency output jack-such as indicated at
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- 17 - : When the play node is selected and provided all the
active switches are properly aligned on the active strip, all seven
reference ring positions are read. The active switch on reference ring 23a
is treated as the root note of an ascendi ng octave. The other six reference
rings are pitched to be within that octave that is any note lower in pitch
than the root note is automatically raised an octave. Any active sSwitch
whi ch .is depressed will now sound a note

- 10 -
43. The device a.lso preferably includes an indicator light 45 which may be suitably connected
with the electrical circuitry so that when a series of segments are co‘rrectly aligned as will be
hereinafter described, the indidtor light will glow.

A registration indicator 50 is also preferably provided to give visual indication
of the manner in which the segments on successive reference rings must be aligned to produce
the desired results. When all segments on the reference rings are correctly aligned between the
registration indicator 50 they then occupy and form an active strip and each segment can then
operate as an active switch. In a modification of the invention and for specific purposes, the
device can be constructed so that more than one active strip can be utilised. It is also

contemplated that the active strip could be widened and a suitable holder or cage included.

The following illustrates one of the preferred arrangements for identifying the
characters on the reference rings when the device has been adapted to demoqstrite the

relationship of the notes of 2 musical scale.

Starting from the character referenced 60 on the reference ring 23a and which
represents the note 60, and moving around the reference ring from left to right, each diatonic
note of the € Major scale (C,D,EF,G,A,B) is ascribed_. a prismatic colour in the order they
appear in a rainbow. Hence, the segment containing the character C appears red, the segment
containing the character D appears orange, the segment containing the character E appears
yellow, the segment containing the character F appears green, the ssgment containing the
character G appears blue, the segment containing the character A appears indigo and the
segment commmng the character B appears violet. This form’of coding will initiate a coding

system that will enable the user to identify the notes in any major scale without any prior
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wi thin this octave. To i ncrease the playable pitch range,
any of the reference rings 23b through 23g can be rotated to raise or )
l.ower the played pitch by a range of two octaves either side of the octave
selected by the reference ring 23a. The audi bl e range obtai nable will
depend upon the capabilities of the hardware to reproduce the frequencies.
Consequent|ly greater octave spans are achi evabl e depending on the hardware
used. _ If the reference ring 23a is rotated to a new
position then the play node may be reselected by noving the node sel ect
switch 41 to either of the nodes then_bf k_to the play node. This enables
the programto re-read all of the reference ring positions to forma new
octave based on the active switch on the reference ring 23a. Wenever a

note is Nnot b@iugigal knowledge. When all the orange segments are aligned vertically, the device will display

all the notes in the D major scale.

Whilst still moving along the reference ring 232 horizontally, the chromatic notes
that fall between the diatonic notes of the C scale, being notes that are the first or tonic note of
a major scale, receive an mtennedxatc colour. For example, Eb on the reference ring would
appear a flatter tone of yellow, enabling it to be identified asa scale in its own right, whilst also

demonstrating it to be of a flatter tone both visually and aurally than the following note E.

In the case of major scales that are enharmonic equivalents, that is scales that are
identical in musical pitch but can be written two different ways (i.e. C# & Db), two
intermediate colours are adopted i.e. C# is ascribed a brighter shade of red whilst Db is ascribed

a flatter shade of orange.

There are three enharmonic major scales on the device, they are the B Major
scale also known as the Cb Major scale, the C# Major scale also known as the Db Major scale

and the F# Major scale also known as the Gb Major scale.

The other notes that appear on the reference ring in triangular segments 61 are
not coloured but appear white are A#, D# and G#. These notes are not coloured as they do not

form the tonic or basis for an accepted major scale.

Major scales must al{ways follow alphabetically, so as such where an enharmonic

note appears in a scale the note that is in correct alphabeticaf sequence is the one coloured to
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“sounded,

w Il chan
Cperatlon
“illustrat
this part

descri bed:

the play node checks the position of- the node select switch 41 and

ge to the new node if it has been sel ected. “More Detail ed
The fl ow diagram shown in Figs 5 through 9
e a detailed description of the operation of the software for

icular inplementation of the device and the reading of -the
relative position of the active switches on the reference rings wll

- 12 -

match. the scale. For example, in the F Major scale Bb appears green and its enharmonic

equivalent. A# is white, indicating that Bb is the correct name for that note in that scale.

In an alternative form the A# could appear as a brighter shade of yellow, still
indicating that it is not the correct note name for the F major scale, while still demon;traﬁng
that it is higher in all respects, that is prismatically, alphabetically and eventually aurally to the
note A directly to the left of the note F. This alternative form can be utilised for all the
enharmonic notes that currently appear- on the device as shown in the drawings in white

triangular segments.

The triangular segmentation on the device is highly relevant. Using the
enharmonic equivalent C#/Db scale as an example it will be apparent that the upper triangular
segment contains the C# and as such demonstrates that it is higher in all respects to the
preceding C, not only alphabetically but prismatically and in the presently descﬁt;ed version of
the device, aurally. Consequently its enharmonic equivalent Db, appears in the lower triangular
segment demonstrating that it is lower in all respects to the following D. This becomes even
more significant with the acquisition of further musical knowledge, i.e. the device helps the user
to identify those scales which a.re considered the flat scales (the scales which incorporate flat

notes) and the sharp scales (those scales which incorporate sharp notes).

By utilising the reference rings in conjunctlon with a predetermined coding
system, it is possxble to provide a device that will maintain- symmetry of form and the coding
system will maintain accessibility by the user because the user will be able quickly to identify

the relationship of the integers by the coding system.

This is the replaceme
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- 18 - Each of the reference rings indexes into a specific
position.with each position corresponding to a unique aural or visual _
integer. To allow the systemto operate, it is necessary to determne the
particul ar i ndexed position of each reference ring. To do this, four

swi tches are so connected to each reference ring that they will forma

uni que pattern of binary coded switch closures, with each pattern
corresponding to a particul ar indexed position of the switch. In this

i npl ementation a switch closure corresponds to a |ogical 1.

The switch pattern enployed in this pari3cular exanple is as foll ows:

A 0000 (0) _ At 0001 (1)

In another form of the invention the coding system comprises a tactile system
which wduld be of particular benefit to the sight impaired user. One such tactile system is the
utilisation of patterns of dots as used by the Braille method. A tactile system will employ the
same logic as that described for the colour coding. An example of the tactile system when the
device is adapted to demonstrate the relationship of the notes of a musical scale is by using the
C major scale as it appears vertically, the notes C D E F G A B would receive their
corresponding Braille characters in accordance with the Braille system. Included in each
segment, there is preferably a further Braille character indicating the scale to which the note is
diatonic. For example, the segment containing the note D on the reference ring 23b would
contain a Braille symbol for the note D and a smaller Braille symbol for the letter c,
demonstrating that it is the note D diatonic to the C major scale. Consequently the same logic

can be utilised for coding under this system as for the colour coding system.

en escription_of | h ion of
‘When the device is powered up by moving the on/off switch 40 to its on position,
the system goes through an initialisation phase then into an idle state. The initialisation phase
will configure a port for communication with the analog interface for initialising the visual or
aural response and for loadmg the tables which are used to convert the values to pitch
| mfonnatmn While in its idle state, an 1dle loop samples the mode select switch and samples

the active switches at predetermined timed intervals.

If the mode select switch 41 indicates a play mode, the program immediately

branches to the play mode, regardless of the state of the active switches.



B =" 0010 (2) . cC- = 0011 (3)
CH# 0100 =(4) D = 0101 (5)

D = 0110 (6) E = 0111 (7)

F = 1000 (8) F# = 1001 (9)
G = 1010 (10) G+ = 1011 (11)

To detect the operation of any of the switches on the active strip, each
reference ° ‘ :

- 14 -

If the mode switch is not in a play mode the active switches are read. When a
key of an active switch is pressed, the software then branches to the appropriate chord or

sequence modes as determined by the mode select switch 41.

When the device is configured to demonstrate the relationship of the notes of a
musical scale, three modes of operation are employed, these being respectively, the Chordal,

Sequence and Play mode.

In chordal mode the notes selected on reference rings 232, 23c and 23e are
selected to play a triad sequence. The notes are first played in sequence for approximately one
second qach, then all three notes are played together for approximately one second. Thq length
of time of sounding the notes is preferably one second but this time can be varied as will be

understood by those skilled in the art.

The notes sounded in the trial sequence are formed from notes within the

sounding octave defined by the reference ring 23a, that is if the key displaying the character C
on the reference ring 23a is pressed, the other two notes played will be in the range C to the
next higher B. Playing of the triad sequence is initiated by pressing the key on ﬁe reference
ring containing the desired charactér when if is in the active strip. This canses the réference
_ rings 23a, 23c and 23e to be read. The program then branches to the chord playing routihes
to play the triad sequence. When complete, the program returns to the idle routine where it
checks the mode select switch and then checks whether any active switches have been pressed.

The software can be adapted to play more-than three note chords.

This is'the ‘rep}aoement sheetl
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ring has a push button switch under the key which lies along the active
strip. Each of these switches is an input to the processor.

-. 19 - -

Al so provided is an electrical detent nechani sm

Each reference ring has a switch

- 15 -

Sequence Mode

The sequence mode is effectively a scale and mode playing mode. Starting from
a root note which in this example is the character displayed on the active switch on the reference
ring 23a, the device will play the notes in descending order on the active strip to deliver a series
of notés in ascending musical order. The notes that are played are determined by the order of

the notes on the active strip of the remainder of the reference rings 23b through 23g.

The purpose of this mode is to play a musical scale starting from the active switch
on reference ring 23a which forms the root note. Consequently the playable notes are the octave
starting at reference ring 23a. To complete a scale the 8th note is derived from the note selected

by the active switch on the reference ring 23a but is played one octave higher.

In the sequence mode and using the C major scale as an example, by pressing the
note C on the reference ring 23a, the device will play C Ionian mode or C major scale. If the
first note pressed is the character D on the reference ring 23b, the device will play D Dorian
mode.and resolve to D one octave higher. Consequently depending upon which active key is

first pressed, the device will play all the modes Ionian through to Locrian.

| The sequence mode is activated by appropriate selection of the mode select switch
41. The reference rings are next rotated so the notes that are to be played are all aligned on the
active strip. Sequence playing occurs when the active switch on ring 23a is depressed. At this
point_ﬂne active switches of all seven reference ring#are scanned. The software then branches

to the sequence playing routine and plays the seven notes selected by the active switches on the

reference rings in sequence each for one second then plays the eighth note for one second. At

This is the. replacement sheet
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that wi.ll indicate it is properly in its detent position. These sw tches
are wired in series to the indicator light 45 which will glow when the
reference rings are properly positioned. This feature is inportant when
usi ng play node, as this node cannot be entered until each reference ring
I's properly positioned. When chord node is selected from
the node select switch 41, the software remains inits idle loop until any
active switch is pressed. The program now branches to the 'chord node
routine. The first operation is to read all the active
switches on the reference rings. The _vilue of each switch is converted
into a pitch value. The pitch values, e éh'of whi ch being the

the end of the sequence the program retums to the idle state where it checks the mode select
switch 41 and also checks whether any active switches on any of the reference rings have been
pressed. . |

Whenever a sequence has been played, any of the reference rings can be rotated
to form a new sequence. The new sequence will be pl'a'yed whenever the active switch on the

reference ring 23a is pressed.

Whenever a scale or mode has been played, any of the reference rings can be
rotated to bring different characters into alignment on the active strip to form a new sequence.

The new sequence will be played when the active switch on the reference ring 23a is pressed.

lay Mode
In the play mode the device acts as a keyboard. Whenever any active switch is
pressed a note will be sounded t;or however long that switch is pressed. More than one active
switch can be pressed at once to allow chords to be played. The play mode-is selected by

shifting the mode select switch 41 to play mode. Before this is done however all reference rings

must be properly aligned.

When all active switches are pm.perly. aﬁgned on .the i.xctivehstrip the ix.xdimtof- lfght
45 will glow. In a modification of the invention, means can also be pfovided whereby
alignment of the switches in the active strip can be facilitated by providing means to exhibit
tactile indication when all the switches have been properly aligned on the active strp. Such
tactile indication means can be fSrmed by any suitable mechanical or electro/mechanical

arrangement as will be apparent to those skilied in the art.

This is the raplacement sheet-
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phase i.ncrenent value required to sound a note-of a particular pitch for
each possible playable note, are stored in a note table. The note table
contains pitch values to play notes in the range A = 110Hz to A = 880Hz.
Starting with the active switch on the reference ring 23a its value is read
and the value of 24-is added. This is because the base octave used in
chord node starts at A = 220Hz which is the 24th entry in the note table.
Proceeding with the other active switches, if the sw tch value which is
read is greater than that of. the active switch on the reference ring 23a,
a value of 12 is added to the read swﬁhgh_value. If the read switch val ue
Is less than that of the active switch'on the reference ring 23a, a val ue
of 24 is added to the read switch value to pitch the note up one octave.

These phase increment Yalhgg pRf shodd 85acet BnPtoRtiddan teQktivediwRine'S8 p the
notes are sounded. Each valué in the array corresponds to a reference ring.

aligned on the active strip, all seven reference ring positions are read. The active switch on
reference ring 23a is treated as the root note of an ascending octave. The other six reference
rings are pitched to be within that octave that is any note lower in pitch than the root note is
automatically raised an octave. Any active switch which is depressed will now sound a note

within this octave.

To increase the playable pitch range, any of the reference rings 23b through 23g
can be rotated to raise or lower the played pitch by a range of two octaves either side of the
octave selected by the reference ring 23.a. The audible range obtainable will depend upon the
capabilities of the hardware to reproduce the frequencies. Consequently greater octave spans
are achievable depending on the hardware used.

If the reference ring 23# is rotated to a new position then the play mode may be
reselected by moving the mode select switch 41 to either of the modes then back to the play
mode. This enables the program to re-read all of the reference ring positions to form a new
octave based on the active switch on the reference ring 23a. 'Whenever a note is not being
sounded, the play mode checks the position of the mode select switch 41 and will change to the
new mode if it has been selected. |

More Detailed Operation
The flow diagram shown in Figs 5 through 9 illustrate a detailed description of
the operation of the software for this particular implementation_ of the device and the reading of

the relative position of the active switches on the reference rings will now be described:

'i"ﬁ':s is the i‘eplacement sheet
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-:20 - : To sound a note or notes, the chord node routine
I ssues a table of commands to the routine to produce the audible or visual
response. In the case of "a device configured to denonstrate the

rel ati onship of the notes of a nusical scale, these commands consist of a
phase increment value which is used to set the pitch and an

att ack/ sust ai n/ decay duration val ue.

- 18 -

Each of the reference rings indexes into a specific posifion with each position
corresponding to a unique aural or visual integer. To allow the system to opetat'e, it is
necessary. to determine the particular indexed position of each reference ring. To do this, four
switches are so connected to each n_:ferenoe ring that they will form a unique pattern of binary
coded switch closures, with each patteml correqunding to a particular indexed position of the

switch. In this implementation a switch closure corresponds to a logical 1.

The switch pattern employed in this particular example is as follows:

A = 0000 ©
A¢ = 0001 (1)
B = 0010 @
cC = oo 3
C¢ = 0100 @)
D = 0101 (&)
Dt = 010 ®
E = 0l Q)
F = 1000 ®)
F¢ = 1001 ©

G = 1010 o
G¢ = 1011 (n

To detect the operation of any of the switches on the active strip, each reference
ring has a push button switch under the key which lies along the activel strip. Each of these

switches is an input to the processor.

This is the replacement sheet
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[n chor d mode the conmands are as foll ows: : - Play the note
corresponding to the active switch on referencé ring 23a. Attack

and sustain for 1 second. Decay for 30 nfec. - Play the note
corresponding to the active switch on the reference ring 23c.

Attack and sustain for 1 second. Decay for 30 nfec. - Play the
note corresponding to the active switch on the reference ring 23e.

Attack and sustain for 1 second. Decay for 30 nfec. Pl ay the

conbi ned notes corresponding to the active switches on the reference
rings 23a, 23c and 23e. Attack and sustain for 1 second. Decay for 30 nfec.
At the end of these four operations thelSoftware returns to its idle state.
Also provided is an electrical detent mechanism. Each reference ring has a switch
that will indicate it is properly in its detent position. These switches are wired in series to the
- indicator light 45 which will glow when the reference rings are properly positioned. This
feature is important when using play mode, as this mode cannot be entered until each reference

ring is properly positioned.

hord Mode
When chord mode is selected fron_l the mode select switch 41, the software
remains in its idle loop until any active switch is pressed, The program now branches to the

'chord’ mode routine.

The first operation is to read all the active switches on the reference rings. The
value of each switch is converted intq a pitc.h value. The pitch values, each of which being the
phase increment vﬂue required to sound a note of a particular pitch for each possible playable
note, are stored in a note table. The note table contains pitch values to play notes in the range

A = 110Hz to A = 880Hz.

. o Starting with the .acﬁve switch on the referenqe ﬁng 23; its vgl_ue is read and the
value of 24 is added. This is because the base octave used in chord mode starts at A = 220Hz
which is the 24th entry in the note table. hmeedmg with the other active switches, if the
switch value which is read is greater than that of the active switch on tile reference ring 23a,
a value of 12:is added to the read switch valﬁe. If the read switch value is less than that of the
active switch on the reference ring Zéa, a value of 24 is added to the read switch value to pitch
the note up one octave. These phase increment values are stored in an array f;)r later use when

the notes are sounded. Each value in the array corresponds to a reference ring.

This is the replacement shast
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§equence Mbde Operation in sequence node is essentially
i-dentical to chord node except that the notes -corresponding to the active
switches on all seven reference rings are played in sequence at one second
intervals. The eighth note is played for one second but one octave higher
than the root note.

- 20 -~

To sound a note or notes, the chord mode routine issves a table of commands to
the routine to produce the audible or visual response. In the case of a device configured to
demonstrate the relationship of the notes of a musical scale, these commands consist of a phase

increment value which is used to set the pitch and an attack/sustain/decay duration value.

In chord mode the commands are as follows:

- Play the note corresponding to the active switch on reference ring 23a. Attack
and sustain for 1 second. - Decay for 30 mSec.

- Play the note comresponding to the active switch on the reference ring 23c.
Attack and sustain for 1 second. Decay for 30 mSec.

- Play the note corresponding to the active switch on the reference ring 23e.
Attack and sustain for 1 second. Decay for 30 mSec.

- Play the combined notes coﬁesponding to the active switches on the reference

rings 23a, 23c and 23e. Attack and sustain for 1 second. Decay for 30 mSec.
At the end of these four operations the software returns to its idle state.
Sequence Mode

Operation in sequence mode is essentially identical to chord mode except that the
notes corresponding to the active switches on all seven reference rings are played in sequence
at one second intervals. The eighth note is played for one second but one octave higher than

the root note.

eet
'wnsmmwmmmmwe_

¢ 9%
Date: 26 A“



=- 21 - 'Play Mde The play node is entered when the node
-select switch is noved to its single play node position. The software
stays in a loop until all the active switches are properly detented and at
“that stage the values of all active switches are read to forma table of
note values within -an ascendi ng octave based on the value of the active
swtch on the reference ring 23a. The active switches are
now conti nuously nmonitored until the key of an active switch is depressed.
As any reference ring 23b through 23g is rotated, its new pitch status is

- 21 - .

The play mode is entered when the mode select switch is moved to its single play
mode position. The software stays in a loop until all the active switches are properly detented
and at that stage the values of all active switches are read to form a table of note values within

an ascending octave based on the value of the active switch on the reference ring 23a.

The active switches are now continuously monitored until the key of an active
switch is depressed. As any reference ring 23b through 23g-is rotated, its new pitch status is
stored. If any keys of the active switches are depressed the notes corresponding to these active
switches keys are played. Whilst a key or keys are pressed the keys are sampled at 38 mSec
intervals. For each key in the octave strip, four playing conditions exist between each 38

mSec interval.

1. Key has just been pressed. This tells the note sounding routine to attack and hold
that note for 38 mSec.

2. Key has just been released. This tells the note sounding routine to decay that note
to zero volume and hold it there. |

3. | Key is still presséd aftera previous Sampling. 'Ihe--s.;)-t-m-dmg routine sustains this
note for 38 mSec at full volume.

4, Key is still released after a previous sampling. The sounding routine sustains this

note for 38 mSec at zero volume.

Once the play mode has been entered, this mode is sustained until the mode select

switch is moved.

This is the replacement sheetl
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~stored. If any keys of the active switches are depressed the notes
-corresponding to these active sw tches keys are played. Wilst a key or
“keys are pressed the keys are sanpled at-38 nBSec intervals. For each key
-in the octave strip, four playing conditions exist between each 38 nfec

I nterval . 1. Key has just been pressed. This tells the note
soundi ng nutine to attack and hol d that note for 38 nBec. 2.

Key has just been released. This tells the note sounding routine to decay
that note - to zero volune and hold it there. 3. Key is stil
pressed after a previous sanpling. Thezzounding routine sustains this

note for 38 nBec at full vol une. 4. Key is still-released after

a previous %SEI inng.. r;I'he soundi ng routine sustains this

Each note is generated by digital means. Notes are formed by supplying a digital
sample of the waveform to a digital to analog converter at the sample note. For this device, a
sample rate of 8000 samples per second is used. Provided that the samples are supplied at a rate
greater than twice thé highest frequency component of the note which is being sounded, proper
reconstruction from samples will occur. To generate the individual samples a *phase-advance’

technique is used.

By way of example, to create a sound having a fundamental frequency of 500 Hz

each sample will represent a phase advance of:

2x _x 500 = | 2xx5 = _x radians
8,000 80 8
(waveform)

To generate the particular note timbre there is stored or computed a full cycle of
the required waveform type. Each new sample phase value is formed by adding the phase
increment to the previous phase value modulo 2x. From the new phase value the sample value
can be obtamed by table look-up or computation. To prevent unnecessary phase Jlttel' the phase
value is accurate to 16 bits.  Thus if the table look-up is used, interpolation is necessary.
Preferably, but not necessarily, the device uses triangle waves which are computed directly from

the phase values.

To produce polyphonic séunds with attack and decay, each note has its sample
value computed. Then each sample value is muitiplied by an envelope value for that particular

note. Fixﬁlly, these products are added together to form the sample value.
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rfote for 38 nSec at zero vol une. . Once the pl ay node has
s_g;,x_een entered, this npde is sustained until the nopde sel ect. switch is

noved. . - 22 - Note
Generation

- 23 -

Envelope control: The envelope function provides attack, sustain or decay to any
note as it is played. The envelope produces a note sample value which is multiplied by the

associated note sample value to set the note loudness.
During the attack phase the note amplitude is increased linearly over 256 samples.
During the decay phase the note amplitude is decreased linearly over 256 samples.

For the sustain function, the note amplitude is held at zero or maximum amplitude
for the entire duration that the sustain function is called. In the play mode the active strip is
sampled once every 300 sample periods to determine whether notes should be in the attack,

sustain or decay phases.

During attack and decay the amplitudes are incremented or decremented for 2 256
sample period then automatically sustained until the 300 sﬁmple periods are complete whereupon

the active switches are sampled again.

In sequence and chord mode, the attack/decay functions operate for 300 sample
‘periods. The sustain however is held for 8000 sample periods (1 second). In these two modes -
the active strip is sampled until an active key is pressed. From then on all playing is performed -
automatically without scanning the active strip. u_ntj_l the sequence of notes has been played.
In a modification of the invention, when the device is configured so it can be used
as a music teaching aid, it may include a metronome facility to generate a repetitive audible beat

in the form of a staccato pulse of a single tone or a burst of combined tones whether tonal or

o~ . et
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Each note is generated by digital neans. Notes. are forned by supplying a
Migital sanple of the waveformto a digital to anal og converter at the
sanpl e note. For this device, a sanple‘rate of 8000 sanples per second is
used. Provided that the sanples are supplied at a rate greater than tw ce
t he hi ghest frequency conponent of the note which is being sounded, proper

reconstruction fromsanples will occur. To generate the individual sanples
a ' phase-advance' technique is used. By way of exanpl e,
to create a sound having a fundamental frequency of 500 Hz each sanple
will represent a phase advance of: - 24 - 2[err] x 500 =
2[err]. x 5 = [err] radians - 8, 000

80 8 '

atonal, white noise or other desired audible signal. The audible beat can be augmented by a
visual signal, such as a light emitting diode or the like. The pulse can be generated by any
+ known electronic or electro-mechanical means as is known in the art and means will preferably

be provided so that the tempo of the beat can be varied as desired.

While the foregoing description illustrates a particular shape and -c':onstmction of
the device which in a highly preferred is to be used as a music teaching aid, it is to be
upderstwd that a wide variety of applications can be undertaken using the precepts and
principles of a device having a plurality of reference rings as herein described. In addition the
phyéical shape, size and construction can be varied. For instance, the device could be cone
shaped, or barrel shaped or it may consist of concentric rings. As will be apparent to those
skilled in the art, the particular shape and construction of the device can be changed, adapted

or enlarged to suit the particular requirements.

The foregoing describes preferred forms of the invention and it is to be understood the
scope of the invention is not to be limited to the speciﬁc forms described. Modifications,
improvements and variations to the preferred forms of the invention may occur to those skilled
in the art who come to understand the principles and precepts of the invention. Accordingly

-the scope. of the patent to be issued herein is not to be limited to the specific émbodiments and

is to be limited only by the scope of the invention as defined in the appended claims.
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“(waveform To generate the particular note tinbre there is
~Stored or conputed a full cycle of the required waveformtype. Each new
sanple phase value is forned by adding the phase increnment to the previous
phase val ue modul o 2[err]. Fromthe new phase value the sanple value can
be obtained by table.|look-up or conputation. To prevent unnecessary phase
jitter t he phase““varue-}s accurate to 16 bits. Thus if the table |ook-up

i s used, s necessary. Preferably, but not necessarily, the
devi ce useEl'mﬂ)m'ﬁ”ﬂ7 Whl ch are conputed directly from the phase

val ues. produce polgghpnic sounds with attack and
decay, each note has |ts sanple val ue nput ed. Then each sanple value is

mul tiplied by an envel ope value for that particular note. Finally, these
products are added together to forn1tE£Aﬁ&gple val ue.

1. An electronic information aid comprising;

a plurality of reference rings each of which is independently movable and maintained in
a éredetennined spatial relationship, each reference ring having a plurality of segments each of
which is identifiable by a predetermined coding system; and

an active strip;
characterised in that when selected ségments of the reference rings are aligned in accordance
with the predetermined coding system into the active strip, the aligned segments will represent
a predetermined relationship between the segments and wherein one or more of the segments

in the active strip can be activated to initiate a visual or audible response.

2. The information aid of claim 1, wherein each segment displays indicia representing a
musical note on the chromatic scale, the construction and arrangement being that when the
segments are aligned in the active strip in accordance with the coding system, the segments

within the active strip will represent the notes of the musical scale.

3. The information aid of claim 2, wherein when the segments are aligned in the active strip
to represent the notes of the musical scale, corresponding segments of each successive reference

ring will also represent the notes of a musical scale.

4, The information aid of claim 1, wherein the audible response comprises the production

of a single note.
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Envel ope control: The envel ope function provides
I s played. The envel ope
associ ated note

- 23 -
attack, sustain or decay to any note as it
produces a note sanple value which is nultiplied by the

sanple value to set the note | oudness.
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During the attack phase the note anplitude is increased |linearly over 256
sanpl es. During the decay phase the note anplitude is
-decreased linearly over 256 sanples. For the sustain
function, the note anplitude is held at zero or maxi num anplitude for the
entire duration that the sustain function is called. In the play node the
active strip is sanpled once every 300 sanple periods to determ ne whet her
notes should be in the attack, sustain or decay phases.

During attack and decay the anplitudes are increnented or decrenented for a
256 sanple period then automatically sustained until the 300 sanple
peri ods are conpl ete whereupon . the active switches are sanpled again.
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In sequence and chord node,
peri ods.

sanpl e
second) .

key is pressed. Fromthen on all

wi t hout scanning the active strip until

_pl ayed.

i ncl ude a net

formof a staccato pulse of a single tone or a bu

whet her t onal

ronone facil

The sustai n however
In these two nodes

the attack/decay -functions operate for 300
is held for 8000 sanple periods (1
the active strip is sanpled until

an activ

playing is performed automatically

generate a repeti

t he sequence of notes has been
In a nodification of the invention,
device is configured so i} _can be used

when t he
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24 - atonal, white noise or other desired audible signal. The audible
beat can be augnented by a vi sual signal, such as a light emtting diode
-or the like. The pul se can be generated by any known el ectronic or

el ectro-nechani cal neans as is known in the art and neans will preferably
be provided so that the tenpo of the beat can be varied as desired.

Wil e the foregoing description ill ustrat ggg a particul ar shape and.
construction of the device which in a hiy%bi}’l'%’l‘eferred is to be used as a

nusic teachi ng al dFié 58 to b%NTEREDAFl'ERNH‘IALISATIONORATENDOFAMODE

- 1
SCAN MODE SWITCH

¥

MODE = PLAY -Y—-nmr'ropuw MODE
Nl
WAIT 20 MSec SCAN BUTTONS

!

BUTTON PRESSED

¥

SCAN MODE SWITCH

!

MODE = SEQUENCE j———— JUMP TO SEQUENCE

&

Y
MODE = CHORD p—————  JUMP TO CHORD

!

JUMP TO PLAY

SEQUENCE PLAY
ENTERED WHEN MODE SELECTED AND A BUTTON PRESSED
CALL SWITCH READ .
READS IN 7 SWITCHES FIG 6
1)

FORMSTHNOTE
NOTE VALUE 8 = NOTE VALUE 1 +12 ADD 1 OCTAVE

PLAY NOTES IN SEQUENCE

——"'_1 i=1

FOR NOTE VALUES

PRODUCE ATTACK 32 mSec
SUSTAINFOR 1 Sec
PRODUCE DECAY 32 MSec

¥
' : ] i=ie

A~

i<8
JUMP TO MODE DETECT

EXIT = JUMP TO MODE DETECT ROUTINE :
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understood that a wide variety of applications can be undertaken using the
precepts and principles of a device having a plurality of reference rings
‘as herein described. In addition the physi cal shape, size and
construction can be varied. For instance, the device could be cone

shaped, or barrel shaped or it may consist of concentric rings. As will be
apparent to those skilled in the art, the particular shape and
construction of the device can be changed, adapted or enlarged to suit
the particular requirenents. The foregoing describes preferred
forms of the invention and it is to be understood the scope of the
invention is not to be limted to the specific fornms descri bed.

Modi fications, inprovenents and variations to the preferred fornms of the

i nvention may occur to those skilled 5/% the art who conme to understand the
principles' and precepts of the invention. Accordingly the scope of the
patent to be issued hereinis not to be limted to the specific enbodi nents
and

CHORD PLAY

ENTERED WHEN CHORD MODE SELECTED & BUTTON PRESSED

CALLSWI'.IIZCH READ FIG7

‘READS 7SWITCHES'

¥

FOR NOTE VALUE 1 -
PRODUCT ATTACK FOR 32mSec
SUSTAIN FOR 1 Sec
PRODUCE DECAY FOR 32mSec

FOR NOTE VALUE 3 -
PRODUCE ATTACK FOR 32 mSec
SUSTAIN FOR 1 Sec
PRODUCT DECAY FOR 32 mSee

FOR NOTE VALUE 5
PRODUCE ATTACK FOR 32 mSec
SUSTAINFOR 1 Sec
PRODUCE DECAY FOR 32 mSec

FOR NOTE VALUE 1°,NOTE VALUE 3,NOTE VALUE §
PRODUCE ATTACK FOR 32 mSec
SUSTAIN FOR 1 Sec
PRODUCE DECAY FOR 32 mSec

EXIT TO MODE DETECTION

JUMP TO MODE DET
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is to be limted only by the scope of the invention as defined in the
appended cl ai ns. 25
“CLAI M5 1. An el ectronic information aid conpri sing; a
plurality of reference rings each of which is independently novabl e and
mai ntained in a predeterm ned spatial relationship, each reference ring
having a plurality of segnents each of which is identifiable by a-

predet erm ned codi ng system and an active strip;
6/8
PLAY MODE
FIG 8 ENTERED WHEN MODE SWITCH = PLAYIMODE
NOT DETENTED CHECK DETENT (LLOOP UNTIL ALL RINGS IN POSITION)
____, ‘ Y { DETENTOK
CALL SWITCH READ " (READ INITIAL VALUES)
M START

A
BUTTON PRESSED? Y . BRANCHTO
MPLAY

JN (NO BUTTONS PRESSED)

FORi=2>17

v

READ SWITCHVALUE |

¥

IF NEW SWITCH VALUE -§ = OLDSWITCHVALUE i +1
NOTE VALUE i = NOTEVALUE i +1

A4

\r‘<

N

IF NEW SWITCH VALUE i = OLD SWITCH VALUE i -1
NOTE VALUE i =NOTEVALUE i -1

\r*

N

e
OLD SWITCH VALUE i = NEW SWITCH VALUE i
e}

INCREMENT 2

¥

WAIT 5 mSec

V¥ -

JUMP TO MTEST

¥
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characterised in that when sel ected segnents of the reference rings are
aligned in accordance with the predeterm ned coding systeminto the active
sstrip, the aligned segnments will represent a predeterm ned relationship
bet ween the segnents and wherein one.or nore of the segnents in-the active
strip can be activated to initiate a visual or audible response. 2.

The information aid of claim 1, wherein each segnent displays indicia
representing a nusical note on the chromatic scale, the construction and
arrangenment .being that when the segnents are aligned in the active strip
in accordance with the coding system the segnents wthin the active strip
W ll represent the notes of the nusical scale. 3. The information aid
of -claim2, wherein when the segnent®/&re aligned in the active strip to
represent the notes of the nusical scale, corresponding segnents of each

&
JUMP TO M TEST

J ~ FIG8 ctd
@ BUTTON S PRESSED

SCAN Am BUTTONS

FORi=1,7

IFBUTTON i =ACTIVE
SET NOTE VALUE §{- = ACTIVE

PLAY ACTIVE NOTE VALUE i
FOR 30 mSec

,QTEST

| READ M(;DE SWITCH J

l IF MODE = SINGLE |-—-> JUMP TO MSTART

N

v
EXIT TO MODE TEST
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.successive reference ring will also represent the notes of a nusical scale.

4, The information aid of claiml, wherein the audible response
“conprises the production of a single note. 5. The information aid of
claim11l, wherein the audi ble response includes a tone program which
conprises the production of a series of notes. 6. The information aid
of claim2, wherein the audi bl e response includes a tone program which
conprises the production of a chord. 7. The information aid of claim

1, wherein the identification nmeans conprises a unique tactile pattern
applied to each of the segnents. '

8/8

SWITCH READ

ROUTINE FORMS INITIAL NOTE TABLE VALUES FROM SWITCHES ON EACH REFERENCE RING

i : FIG 9

READ RING 1 TOP RING

NOTE VALUE 1 = SWITCH VALUE 1+ 2¢

i=2

READ SWITCH VALUE i

SWITCH VALUE i.>SWITCHVALUE 1?]_ NO

NOTE VALUE 1 = SWITCH VALUE + 24

NOTEVALUE i =SWVALUE + 36

i=i+1

i<?

CBXIT | -3uMPTOMODEDET.

NOTE VALUE i POINTS TO THE PHASE INCREMENT REQUIRED TO PLAY EACH NOTE
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26 8. The information aid of claim1, including nore t h47' one active
-strip. 9. The information aid of claiml1l, wherein. each reference ring

conprises a sleeve nounted for individual rotation on a housing, neans
bei ng provided on the housing to nmaintain each reference ring in a
predeterm ned spatial relationship with the remainder of the reference
rings. 10. The information aid of clgin12, wherein the neans to produce
an audi bl e response conprises a software program having a chordal node of
operation, a sequence node of operation and a play node of operation. 11

The i nfor R iréfRredic Afy GVILRTBSthel OnSistiii2of 0P CinbStpOfhted BBloLA W BndREdE! bt Y-
particulaf scale or scales of notes.
Summary of the Invention

It is an object of the present invention to ameliorate one or more disadvantages
of the prior art. | | | , |

According to one aspect of the present invention there is provided an electronic
information aid comprising; 5 plurality of reference rings each of which is independently
movable and maintained in a 'predetermined spatial relationship, each reference ring
having a plurality of segments each of which is identifiable by a predetermined coding

 system; and an active strip; characterised in that when selected segments of the reference
rings are aligned in accordance with the predetermined coding system into the active
strip, the aligned segments will represent a predetermined relationship between the
segments and wherein one or more of the segments in the active strip can be activated to
initiate a visual or audible response.

The device will include a requisite number of reference rings to enable the
relationship between the various integers to be displayed. If the device is to be utilised
to display the calculation of various forms of musical Sca;es, the device will prefefably'
include seven reference rings, but the number of rings can be varied depending upon the
type of scales displayed. In addition to the reference rings, the device to assist in the

calculation of music

REPLACEMENT SHEETS SG
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3 Drawing(s) : paged ..... 1o paged.....
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12. The information aid as clainmed in clalmll wherein the netronome
facility acts as a tine controller.
\

R

25

CLAIMS -
1. An electronic information aid comprising;

a plurality of reference rings each of which is independently movable and
maintained in a predetermined spatial relationship, each reference ring having a plurality
of segments each of which is identifiable by a predetermined coding system; and

an active strip;

characterised in that when selected segments of the reference rings are aligned
in accordance with the predetermined coding system into the active strip, the aligned
segments will represent a predetermined relationship between the segments and wherein
one or more of the segments in the active strip cﬁn be activated to initiate a visual or
audible response.

2. The informatioﬁ aid of claim 1, wherein each segment displays indicia
representing a musical note on. the chromatic scale, the construction and arrangement
being that when the segments are aligned in the active strip in accordance with the
coding system, the segments within the active strip Will represent the notes of the
musical scale.

3. The information aid of claim 2, wherein when the segments are éligned in the
active strip to represent the notes of the musical scale, corresponding segments of each
successive reference ring will also represent the notes of a musical scale.

4, The information aid of claim 1, wherein the audible response comprises the
production of a single note.

5. The information aid of claim 1, wherein the audible response includes a tone
program which comprises the production of a series of notes.

6. The information aid of claim 2, wherein the audible response includes a tone
program which comprises the production of a chord.

7. The information aid of claim 1, wherein the identification means comprises a

unique tactile pattern applied to each of the segments.
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26
8. The information aid of claim 1, including more than one active strip.
9. The information aid of claim 1, wherein each reference ring comprises a sleeve

mounted for individual rotation on a housing, means being provided on the housing to

maintain each reference ring in a predetermined spatial relationship with the remainder

of the reference rings.

10. The information aid of claim 2, wherein the means to produce an audible

response comprises a software program having a chordal mode of operation, a sequence '

mode of operation and a play mode of operation.
11. The information aid as claimed in claim 2, including a metronome facility.

12. The information aid as claimed in claim 11, wherein the metronome facility acts

as a time controller.
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